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First we wrote the book 
on duplicators. 

Now we’ve bound it. 


Introducing the Xerox 5090. It prints, 
collates, tabs, programs, stitches 
and even binds. 

The last 50 years of innovation in 
document processing have led us to one 
of our proudest innovations ever. The 
Xerox 5090, a duplicator so remarkable, 
so productive it does everything from 
start to finish. And does it faster... 135 
copies per minute! 

Speaking of remarkable, the 
5090 produces copies that are often 













better than originals, with half-tone 
reproduction that challenges offset 
duplicators. And it delivers fully bound 
books, saving you a remarkable amount 
of time and money. 

And for the first time in a duplicator, you 
get enlarging, 11" x 17" capability and 
three paper trays. As well as automatic 
tray switching, collating, stitching 
and reduction, even tab imaging and 
insertion. All at your fingertips. On a 
state-of-the-art touch computer screen 


with color coded graphics. To make 
programming more efficient than ever. 
And of course the 5090 is backed by the 
kind of expertise and support you can 
only get from Team Xerox, world leader 
in document processing. To find 
out how the Xerox 5090 can bring your 
document processing to new heights 
of productivity, call 1-800-TEAM-XRX, 
Ext. 285. 

Team Xerox. 

We document the world. 
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Back By 

Popular Demand. 

At one time, peregrine falcons nested by the thousands throughout 
the United States. But with the widespread use of the insecticide 
DDT in the 1940s and 1950s, the species suffered greatly In the 
eastern U.S., the peregrine falcon disappeared entirely 

Now peregrine falcons have made a comeback, thanks to efforts 
by conservationists. 

Since 1975 when recovery programs were established, 752 
peregrines have been released in the eastern U.S., and there has been 
a steady increase in the nesting population. 

With wise conservation policies, other once rare species such as 
the American alligator and the bald eagle have also made comebacks. 

Help save our endangered species. Join the National 
Wildlife Federation, 

1412 16th Street, NW, Working for the Nature of Tomorrow,, 

Washington, DC _ NATIONAL WILDLIFE FEDERATION 

20036 - 2266 . 

















EDITOR ’S NOTE 


Time for Cliches- 
And Realities 

Y ou know it’s presidential election season when the 
cliches flow so freely. This year, the predictable po¬ 
lemics about American competitiveness include the 
usual calls for solving our problems by protecting our indus¬ 
tries against unfair competition from other countries—or 
avoiding such protectionism in the name of free trade; for de¬ 
veloping our service sector, where the majority of job cre¬ 
ation goes on and where we compete effectively—or finding 
ways to revitalize our manufacturing capacity, which has 
brought our economy to its present level of strength; for de¬ 
veloping a nationwide industrial policy—or for getting the 
government further off the backs of corporations. 

Is any of this debate useful? Does it matter to the field of 
high-technology business whether our next president is 
named Bush or Dukakis? That’s what we set out to determine 
in “Who’s Better for High Tech?” beginning on p. 18. 

Of course, it is frequently argued that the occupant of the 
White House matters less than does the makeup of Con¬ 
gress—so we have put together our own list of major pieces 
of recent high-technology legislation and compiled an exclu¬ 
sive table showing how current members of Congress voted 
on those bills (p. 23). The aim is to give you a capsule picture 
of which lawmakers tend to support high-technology busi¬ 
ness and which tend to be less favorably disposed to it, to help 
you be better informed when voting than you would be by 
simply listening to campaign rhetoric. 

And speaking of rhetoric, can you remember all the great 
claims made only a short while ago for fusion power, rotary 
engines, and Josephson junctions? If you can’t, you’re not 
alone. Those are some high-tech inventions, once thought to 
have great promise, that represent classic mismatches be¬ 
tween technology and the marketplace. It can be fun to look 
back at exaggerated claims for high technology and think 
how much less naive we are about such things today. But it 
also makes sense to wonder which highly touted develop¬ 
ments of 1988 will one day soon be as dead and unmourned as 
eight-track tape players. Our cautionary tale begins on p. 38. 

For other cautionary tales, look at the enormous problem 
of hazardous-waste disposal, and the high-tech solutions be¬ 
ing tried to head off new Love-Canal-style disasters (p. 26); 
and at the potential—and potential problems—of expert sys¬ 
tems in our highly litigious society (p. 32). The effect that the 
next President and Congress can have in these areas may be 
impossible to predict, but—to use one of the favorite cliches 
of this political season—there is no doubt that whoever is 
elected will have a very big job ahead of him. 




DISCOVER 
AMERICA’S 25,000 
HIGH TECH 
COMPANIES 


• Key decision-makers 
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FREE Info Kit 1-800-843-8036 

CorpTech ™ 

BabS °Wellesiey Hills! MA 02181 B ° X 281 
(617)237-2001 Telex (ITT) 497-2961 CRPTECH 


Gone, 
But Not 
Forgotten. 

The passenger pigeon. The heath 
hen. The Labrador duck. The Carolina 
parakeet. 

The list of extinct animals grows. 

But it doesn’t have to. 

The National Wildlife Federation is 
working to save endangered species. 
Join us while there’s still time. 

The National Wildlife Federation, 
1412 16th Street, NW, Washington, DC 
20036 - 2266 . 



Working for the Nature of Tomorrow^ 
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The CompuStar® Multi-Processor, Con¬ 
vertible Bus'" Microcomputer. It's no sur¬ 
prise that our engineers invented it. After all, 
we've been making microcomputers longer 
than anyone else. . .even longer than IBM! 
And if that kind of experience doesn’t im¬ 
press you, CompuStar's service programs 
surely will. You can select an optional over¬ 
night module swap-out plan or on-site service 
from General Electric Corporation — one of 
the most respected names in consumer elec¬ 
tronics. And. of course, every CompuStar 
carries a full one-year factory warranty. 


Think all this technology sounds expen¬ 
sive? It’s not. CompuStar 20MHz 80286 sys¬ 
tems start as low as $19951;. There are also 
inexpensive 8086 and powerhouse 25MHz 
80386 systems available. Plus, there is a wide 
variety of CompuStar display, tape and disk 
options including a one gigabyte erasable op¬ 
tical disk. You can choose a factory precon¬ 
figured CompuStar or custom design one 
yourself. Just unlock the front panel and lit¬ 
erally "snap-in" a bus, CPU or disk module 
in a matter of seconds. It’s system flexibility 
never before available. . .at any price. 

While one of our competitors (we won't 
mention any names) threatens you with 
“missing the bus," most simply pass the 
bus. Our new CompuStar however, 
eliminates the bus problem altogether. 

Not to mention the processor problem. 
Even the expansion problem. Prove 
it to yourself. Call today about our 
CompuStar 31-day trial offer. Oh, 
and by the way, the next time 
anyone asks, tell ’em you know 
where the bus stops. 


•f Wells American 

Circle No. 107 on Reader Service Card. 

Corporate Headquarters: 3243 Sunset Boulevard • West Columbia. SC 29169 * 803/796-7800 • TWX510-601-2645 

•Personal Computer AT. AT and PS/2 are trademarks ol (pternationai Business Machines Corporation. -Photograph depicts optional equipment. Complete price list available upon request 
CompuStar 80286 base system (S1995) includes built-in VGAjEGA display adapter, one diskette drive with controller, two senaltone parallel/one mouse port, keyboard and 220 watt power supply 


The all new CompuStar" from Wells 
American not only lets you interchange 
microprocessors, you can also mix and match 
buses — a PC/AT bus, a PS/2 bus or. . .both. 
As your computing needs change, simply 
snap in a new processor or add an extra bus. 
You'll,never again have to worry about buy¬ 
ing the wrong computer system! 


The CompuStar can be configured with 
any of four microprocessors — an 8086, an 
80286, an 80386SX, or an 80386, The 
processor and up to 16 megabytes of user 
memory have all been combined, using the 
latest VLSI technology, on a single, plug-in 
CPU module. Plus, any time during the first 
year of ownership. CompuStar users can 
“trade-in" the CPU module they initially 
selected toward t)ie purchase of any of the 
other more powerful modules. Nobody but 
Wells American gives you this kind of value. 


No, we’re not. In fact, it may well be the 
tftost practical microcomputer innovation 
- ever. Say you've selected an AT compatible 
CompuStar and later want to add PS/2 com¬ 
patibility. No problem! Snap in a PS/2 Bus 
and Adapter Module and you can use both 
buses in the same system. Likewise, 
if you've selected a PS/2 compatible 
.CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Mpdule. Depending oh configuration, 
the CompuStar can have up to 73 
bus expansion slots — all AT slots, 

; all PS/2 slots or a “split-bus" of AT 
and PS/2 slots. Best of all, you 
can reconfigure your CompuStar 
whenever you want. 


The Bus Stops Here! 

Introducing Wells American’s CompuStar" Multi-Bus Business Computers. 

The world’s first and only multi-processor, convertible bus 1 ' microcomputers. 


Ask any computer expert about what 
type of system ydu should buy nowadays and 
you’ll likely get a “pass the bus” response. 
Something like — "Well, uh, the PC/AT* bus 
is your best buy but, then again, the new 
PS/2* bus may become the next industry 
standard.” Great advice, right? If trying to 
decide on a processor weren’t tough enough, 
now you're expected to pick a bus, too. 


The CompuStar is also easily expanded. 
That’s because there are seven CompuStar 
disk/tape compartments — six accessible 
from the front and an additional lull-height 
bay inside. All this in a sleek, compact tower 
design that actually leaves more room on 
your desktop than any of the so-called “desk¬ 
top” models. 
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BREAK OUT OF THE OFFICE 
AND INTO THE FAST LANE 


LETTERS 


WITH THE 

IMC-80386 PORTABLE OFFICE AT 24 MHz 



The IMC Portable Office Series of microcomputers expands the limits 
of LCD technology. Similar in size and convenience to other portables, 
this nonglare, built-in backlit display offers improved contrast com¬ 
parable to standard CRTs. All of the Portable Office Series con¬ 
figurations have the power and expansion capabilities of desktop 
units twice their size including: 

• 6 expansion slots 

• Room for 2 half-height storage devices 

• IBM compatible 

• 8088XT, 80286AT, and 80386 configurations 

• Parallel and serial ports 

Combining these features with an 86-key keyboard, 45-degree adjust¬ 
able screen, stylish ergonomic design and weight, and cost-effective 
price/performance, will cause you to agree that there is only one port¬ 
able system choice available, the IMC Portable Office Series. 


■ Space Business 

FRANCESCA lunzer’S July article “Space 
Business on the Rise” was encouraging 
in that it mentioned that private enter¬ 
prises are trying to to fill the costly vac¬ 
uum created by government boondog¬ 
gles, past and present. The government 
can no more provide cost-effective en¬ 
tries into space than it can provide cost- 
effective postal services, mass transit, 
electric power, or a superconducting su¬ 
percollider. People in government as¬ 
sume the powers of taxation and regu¬ 
lation, which lead to little choice, 
shortages, and high costs. 

Robert Poole, in a paper from a 1984 
space conference in Dallas sponsored 
by the National Center for Policy Anal¬ 
ysis, writes, “... government space pro¬ 
grams have created a highly misleading 
impression that space development is 
more costly than it needs to be. If ven¬ 
ture capital is to be attracted to space, it 
is important that government’s central 
role be drastically reduced.” 

Is it true that only the government 
can afford to take man into space? 

Chris Rivnak 
Dallas, Texas 

■ Technology Champions 

I ENJOYED very much your June cover 
story that listed the top 10 companies in 
the country based on their use of tech¬ 
nology (“America’s Technology Cham¬ 
pions, p. 22”). I was especially pleased 
to see Du Pont listed, as it is a primary 
client of our engineering and building- 
services company. Du Pont’s profitabil¬ 
ity as a percent of sales would certainly 
be impressive, and I expect you missed 
their sales by a factor of 10. 

Gary D. Jones, President and COO 
MK-Ferguson Company 
Cleveland, Ohio 


imc 

International, Inc. 

Northwood Executive Park 
10 Northern Boulevard 
Amherst, NH 03031 
800-365-6075 

603-595-2336 Circle No. 106 on Reader Service Card. 

® 1988, IMC International, Inc. All rights reserved. Brand names shown are trademarks of their respective manufacturers. 


Editor’s note: Mr. Jones is correct; our dec¬ 
imal point strayed. Du Pont posted 
1987sales of $30.5 billion, not $3.05 bil¬ 
lion as on p. 29 of our June issue. 


We welcome comments from our readers. Address 
letters to Editor, HIGH TECHNOLOGY BUSINESS, 
214 Lewis Wharf, Boston, MA 02110. We reserve 
the right to edit letters for length and clarity. 
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SCIENCE SCOPE 


Photographs that show features one three-thousandth the width of a human hair have been obtained 
through the latest advances in miniaturization technology. The photographs were achieved with a 
microscope using a focused ion beam that scanned nickel crystals at 80,000 times their actual size. The 
images revealed features as small as 15 nanometers, equivalent to approximately 100 diameters of an 
atom. Used as a fabrication tool, the focused ion beam can produce the structures required for ultra¬ 
small microelectronics. The technique, developed by Hughes Aircraft Company, will be used in 
applications for ultra-small structures to produce improved microwave sources and amplifiers, faster 
integrated circuits, higher speed photodetectors, and new devices utilizing superconductive materials. 

A Hughes-built probe descending through Jupiter’s atmosphere will provide never-before-gathered data 
on its chemical composition, temperature, and density. The Galileo Mission, to be launched in 1989, 
will arrive in the Jovian system in 1995 for a two-year tour, after traveling a lengthy route including 
Earth and Venus fly-bys. The Galileo orbiter will release the onboard Hughes probe into Jupiter’s 
atmosphere. It will descend by parachute, sending its scientific findings to the orbiter which will then 
relay them back to Earth. The orbiter will continue on its tour and pass within 600 miles of Io, the most 
volcanic body in the solar system, which pumps more than a ton of ash into space every second. 

A new microwave modulated fiber optic link can modulate light from zero to 17 billion cycles per 
second, a world record. With this bandwidth, the link can accomodate the entire radio band, the 
TV band, and all the satellite communications bands. Developed by Hughes, this device has the 
capability to transmit the entire Encyclopedia Brittanica in one-tenth of a second over a fiber 
approximately the size of a human hair. Intended for satellite terminal and radar applications, the 
device achieves a 20 decibel greater dynamic range than can be realized with conventional laser current 
modulation techniques. 

A new radar system is used to measure the radar reflectivity of an object . The radar cross section (RCS) 
measurement system can reproduce a two-dimensional image of a target, such as an aircraft, and the 
information can be used to help redesign the aircraft to reduce its visibility to enemy radar, resulting in 
“low observable,” or stealth-type vehicles. The Hughes RCS system is universal and programmable, 
and is designed to take measurements over a broad band of microwave frequencies, from 0.1 to 100 
gigahertz. The system can thus tell the user how visible a target would be to the “eyes” of any radar 
in the world. 

Hughes is seeking experienced engineers and scientists to further develop advanced spacecraft systems 
and components for communications satellites. Openings are in the fields of: software, computers, and 
data processing systems; electrical components; microwave/RF communication systems development; 
on-board spacecraft electronics and control systems; satellite design, integration, propulsion, and 
electrical power system development; spacecraft manufacturing, systems test and evaluation; GaAs 
applications R&D. Send your resume to Michael Martinez, Hughes Space & Communications Group, 
Dept. S2, S4/A300, RO. Box 92919, Los Angeles, CA 90009. Equal opportunity employer. U.S. 
citizenship required. 

For more information write to: P. O. Box 45068, Los Angeles, CA 90045-0068 


HUGHES 


© 1988 Hughes Aircraft Company 


Subsidiary of GM Hughes Electronics 













■ HIGH TECHNOLOGY BUSINESS ■ 


New Developments 


Issues, products 


and advances 


that help create 


new opportunities 


for high-tech 


businesses 


■ CD recorders may 
challenge DAT 

■ Electricity stops bridges 
from crumbling 

■ Tests keep viruses out 
of the blood supply 



Junkmail 
Comes By Fax 

I T TIES UP telecopiers, 
wastes thousands of 
sheets of $13-a-roll fax pa¬ 
per, and, like its low-tech 
counterpart, is often useless 
and generally annoying. 
Even so, “junkfax” is a fast¬ 
growing business communi¬ 
cations tool. 

It’s the lastest telemarket¬ 
ing/direct-mail gimmick— 
unsolicited telecopies sent to 
the approximately one in ten 
U.S. businesses that now use 
a facsimile machine. Devo¬ 
tees claim that fax messages 
are an easy and effective 
way to reach a growing num¬ 
ber of companies. Response 
rates are said to be much 
higher than those elicited by 
standard direct-mail cam¬ 
paigns and, when sent dur¬ 
ing off hours, faxing can be 
cheaper than mailing. 

Companies that specialize 
in junkfax can choose from 
three or four directories that 
list fax numbers. Tom Jen¬ 
sen, editor of FaxFocus, an 
industry newsletter, says 
fax machines are even used 
to solicit other fax numbers. 
Jensen recalls that his office 
once received a fax from a te¬ 
lemarketing firm that of¬ 
fered a free cooler in ex¬ 
change for a fax transaction 
list with 20 fax numbers on 
it. “We didn’t do it,” he says. 

Jensen says he receives 
about a half-dozen calls a 
week from people asking 
how to establish a fax direct- 
mail program. “I don’t en¬ 


courage them,” he says. 
“It’s an annoyance, and it’s 
an annoyance you pay for.” 
Junkfax may be the ultimate 
example of a message that 
isn’t worth the paper it’s 
printed on—the office that 
receives the message may 
pay more for the paper used 
than the sender paid to trans¬ 
mit the message. 


And Now, 

Digital Paper 

I F ALL BIG things were 
small, and all expensive 
things were cheap, Digital 
Paper would be right at 
home. This storage medium, 
developed by ICI Electronics, 
packs vast amounts of data 
into a tiny space for pennies 
a megabyte by applying opti¬ 
cal-disk technology to an in¬ 
expensive surface. 

Digital Paper stores infor¬ 
mation by using an infrared 
laser to permanently burn 
tiny pits into a reflecting sur¬ 
face; a low-power laser reads 
the pits to retrieve the data. 


To control unwanted 
faxes, future machines 
might be equipped with a ter¬ 
mination function that lets 
owners disconnect the trans¬ 
mission at any time, or per¬ 
haps call-screening func¬ 
tions to accept calls only 
from an approved list of 
numbers, says Jensen. 

—Kenan Woods 


But instead of a laser disk’s 
surface of aluminum oxide 
on plastic, ICI Electronics 
uses dye polymer paper, 
which costs much less. More 
savings result from the man¬ 
ufacturing technique—the 
company makes Digital Pa¬ 
per in rolls, instead of one 
batch at a time. 

Bernoulli Optical Systems 
of Boulder, Colo., is develop¬ 
ing a 5y4-inch floppy-disk 
drive for a Digital Paper 
disk that will store one giga¬ 
byte of data—800 times the 
capacity of a magnetic flop¬ 
py the same size. The Digital 
Paper disk will retail for 
about five and a half cents 
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per megabyte, compared to 
about $1.50 on a magnetic 
disk. The system, aimed at 
workstations and personal 
computers, will be available 
in late 1989. 

Another company, Cana¬ 
da’s Creo Products Inc., is 
working on a Digital Paper 
tape drive that will hold a 
terabyte—a million mega¬ 
bytes—on a single reel. This 
$200,000 device is due out by 
the middle of next year. The 
Digital Paper tape system 
will store data for about a 
half a cent per megabyte; 
IBM 3480 tape cartridges 
cost about three cents per 
megabyte. 

—Jennifer Christensen 


More Punch 
For Pesticides 

NEW delivery system 
should extend the kill¬ 
ing power of genetically en¬ 
gineered pesticides. 

The MCap system, devel¬ 
oped by Mycogen Corp. of 
San Diego, Calif., uses a nat¬ 
urally occurring insect-kill¬ 
ing gene inserted into select¬ 
ed bacteria. After the 
bacteria multiply, they are 
killed and their cell walls sta¬ 
bilized to create a microscop¬ 
ic capsule around the pesti¬ 
cide. These tiny capsules can 
be sprayed on crops just as 
conventional pesticides are; 
insects die when they eat the 



can’t match MCap protection. 

sprayed crops. 

The capsules help keep the 
pesticide from degrading, so 


MCap stays effective two to 
five times longer than com¬ 
monly sprayed biopesticides, 
according to Jerry Caulder, 
Mycogen’s president. Even 
though MCap will cost more 
per dose to use, farmers 
won’t see increased costs be¬ 
cause they won’t have to 
spray their crops as often. 

One of the first uses for 
MCap will probably be deliv¬ 
ering Ml, a genetically engi¬ 
neered bacteria that is the 
only known pesticide for 
fighting the Colorado potato 
beetle. MCap should be intro¬ 
duced in 1990, pending ap¬ 
proval from the Environ¬ 
mental Protection Agency. 

—Francesca Lunzer 


Ship Design Cuts 
A Wide SWATH 

HE SWATH ship design, 
patented by Professor 
Ludwig Seidel in 1979 and 
now being developed by Pa¬ 
cific Marine, promises to pre¬ 
vent seasickness, even in 
rough water. 

The innovative design, 
named for its small water- 
plane area, twin-hull config¬ 
uration, places a platform re¬ 
sembling a conventional ship 
on top of two hulls that 
house the ship’s engines. The 
hulls travel 10 feet under wa¬ 
ter, and two struts connect 
each hull to the platform. A 
third hull on the bottom of 


the platform does not touch 
the water in calm seas. 

SWATH ships do not bob 
up and down on the water as 
do conventional ships. The 
platform rides above the 
waves while the submerged 
hulls sit beneath the waves. 
This drastically reduces roll, 
pitch, and heave in rough wa¬ 
ters, virtually eliminating 
seasickness in passengers 
and crew. Because only the 
struts cut across the water 
surface, a SWATH ship can 
maintain up to 90 percent of 
its speed in rough water. 

SWATH ship designs are 
as varied as automobile de¬ 
signs. There have been many 
patents on similar designs, 


one dating as far back as 
1880. For example, for the 
past 15 years, the U.S. Navy 
has operated an experimen¬ 
tal SWATH ship, the Kaima- 
lino (which means “calm 
seas” in Hawaiian). 

Navatek Ltd., a subsidiary 
of Pacific Marine in Honolu¬ 
lu, has obtained the first 
commercial American Bu¬ 
reau of Shipping approval 
for its plan for an inter-Ha- 
waiian-island fleet. Navatek 
is developing three basic 
SWATH ship designs and 
hopes to see a $2-million test 
ship plying commercial wa¬ 
ters by 1990. Pacific Marine 
is subsidizing 30 percent of 
the predicted $20-million cost 
of Navatek’s proposed fleet 
of six ferries. 

—Julie C. Springer 


Trash: 

The Cleaner Fuel? 

A S AMERICA creates 
ever more garbage— 
158 million tons of solid 
waste a year—landfills are 
reaching capacity. Mean¬ 
while, energy costs are ex¬ 
pected to rise again. A solu¬ 
tion for both problems is to 


burn trash for fuel. 

A machine invented by 
John Mayberry, program 
manager at the Idaho Na¬ 
tional Engineering Labora¬ 
tory in Idaho Falls, may 
make trash a better fuel. His 
vibrating-mesh screen con¬ 
veyor separates trash that 
will burn from trash that 
won’t—or smaller pieces 
from larger ones—and 
mixes the garbage into fine 
particles. As one part of the 
fuel-making process, the ma¬ 
chine removes grit from 
what will later become a sol¬ 
id fuel. Jack Lyman, director 
of resource-recovery pro¬ 
grams at the National Solid 
Waste Management Associ¬ 
ation in Washington, says 
this solid fuel may help re¬ 
place coal in steam boilers 
used to make electricity. 

Mayberry says his ma¬ 
chine, due on the market 
next year, will turn out the 
same quality fuel and be 
cheaper than existing gar- 
bage-to-fuel technologies. 
The system will cost about 
$25,000 and would be appro¬ 
priate for non-utility compa¬ 
nies considering cogenera¬ 
tion of electric power. 

—Elizabeth Aaron 



SWATH ship’s submerged hulls ride smoothly in rough seas. 
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■ NEW DEVELOPMENTS ■ 


CD Recorders to 
Challenge DAT 

L AST APRIL’S announce¬ 
ment by Tandy Corp. of 
its erasable compact disc has 
sparked widespread specula¬ 
tion about what effect the 
technology will have on digi¬ 
tal audio tape (DAT). 

Tandy’s innovation is 
called THOR, for Tandy high- 
intensity optical recording. 
Both THOR and DAT are de¬ 
signed to record and play 
back digital music. A DAT 
player acts as a super cas¬ 
sette deck; THOR would pro¬ 
vide the equivalent of mak¬ 
ing your own records. 

The introduction of DAT 
recorders has been slowed 
by legal challenges from the 
U.S. recording industry, 



Erasable CD on the horizon. 


which fears unauthorized 
duplication. With THOR on 
the horizon, some observers 
think the DAT market win¬ 
dow may be closing. 

On the other hand, THOR 
is still undeveloped. Tandy 
acknowledges that a practi¬ 
cal consumer product using 
the new technology is a cou¬ 
ple of years away. DAT tech¬ 
nology is already here. 


“To make an announce¬ 
ment and admit you are 18 to 
24 months away from any 
product just muddies the wa¬ 
ter,” says Len Feldman, a se¬ 
nior editor of Audio Maga¬ 
zine. DAT manufacturers 
say that recording compact 
discs are still so far off that 
they will have plenty of time 
to create their market. 

Because DAT technology 
is so complicated, prices will 
be high, and CD recorders 
could undercut the DAT mar¬ 
ket before it gets estab¬ 
lished. Japan’s Teac, which 
planned to ship the first 
home DAT recorders to the 
United States this summer, 
will charge about $6,000 for 
its machine; Tandy expects 
its home CD recorder/play- 
ers to cost about $500. 


Despite the big price dif¬ 
ference, CD recorders will 
probably hit many of the 
same roadblocks that areg 
slowing the advent of DAT. g 
The Recording Industry As-g 
sociation of America opposes | 
any technology capable of a 
making a digital reproduc-1 
tion of recorded materials, te 
no matter what the medium. 

Battles over standards 
and long development times 
will also provide breathing 
room for DAT. Research con¬ 
sultant Marc Finer says that, 
in the meantime, “DAT tech¬ 
nology has not stood still. 
Currently in its second and 
third generations, the tech¬ 
nology has been embraced 
by a number of manufactur¬ 
ers and will be improved.” 

—Kenan Woods 



Electrified wire mesh in concrete. 

Wiring Bridges 
Against Corrosion 

E lectricity can help 
restore old bridges and 
prevent corrosion on new 
bridges. Cathode protection, 
first developed in 1973, is 
now finding wider accep¬ 
tance as the only method 
that completely halts corro¬ 
sion of reinforced concrete. 


Concrete is rein¬ 
forced with wire mesh 
to add strength, but 
the mesh is vulnerable 
to rust. Running a 
weak electric current 
through the mesh neu¬ 
tralizes the corrosive 
effects of salt on the 
steel structure, mak¬ 
ing the structure virtu¬ 
ally crumble-proof. 

Road salt often 
soaks into the con¬ 
crete, where it decom¬ 
poses. Chloride ions 
produced by the de¬ 
composing salt cor¬ 
rode the steel in the 
concrete, producing 
cracks. Once the first 
cracks occur, more salt can 
get in, hastening decay. 

Cathode protection now 
costs about $3 per square 
foot—considerably less than 
the $10 per square foot cost 
of the first application to a 
California bridge in 1973. 

The method can also be ap¬ 
plied to parking garages, 
tunnels, pipelines, and stor¬ 
age tanks. With federal 
bridge-repair bills for the 
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next decade estimated at $50 
billion, companies that spe¬ 
cialize in bridge restoration, 
such as Elgard Corp. of 
Chardon, Ohio, and Ray- 
Chem of Menlo Park, Calif., 
stand in the midst of a mar¬ 
ket that is doubling yearly. 

—Jennifer Christensen 


Tests Guard the 
Blood Supply 

S EVERAL companies 
have designed better 
tests to detect viruses in do¬ 
nated blood. 

Abbott Laboratories and 
Du Pont have each devel¬ 
oped kits that screen blood 
for HTLV-1, a virus that can 
cause a rare form of cancer. 
The companies expect to win 
FDA approval this year. The 
market for HTLV-1 testing 
of the 12 million pints of 
blood donated in the United 
States each year could reach 
$50 million. 

On another front, Chiron 
Corp. of Emeryville, Calif., 
has isolated the virus for 
non-A, non-B hepatitis, 


which causes liver disease in 
thousands of blood recipi¬ 
ents each year. Chiron is de¬ 
veloping a test to detect the 
virus in blood and plans to 
begin human trials this year. 
If used to check both donat¬ 
ed blood and people, the test 
could bring in $85 million an¬ 
nually, says a spokesman. 
Ortho Diagnostics, a John¬ 
son & Johnson subsidiary, 
will market the test. 

These tests represent only 
the opening shots in the war 
on viruses in the nation's 
blood supply. “We’re often a 
step behind the viruses,” 
says Dr. James Aubuchon, a 
medical officer in the blood- 
services department of the 
American Red Cross. Aubu¬ 
chon says the National Insti¬ 
tutes of Health will be fund¬ 
ing research into ways to 
neutralize viruses in the 
blood, including ultraviolet 
irradiation. Another poten¬ 
tial tactic would split blood 
into components and discard 
the white cells, which often 
carry viruses, before giving 
the blood to a patient. 

—Francesca Lunzer 












Easier Tests 
For Diabetics 

D iabetics may soon 
have an easier way to 
measure their blood sugar. 

Many diabetics must take 
blood, saliva, or urine sam¬ 
ples to determine how much 
food and insulin they should 
consume. Biocontrol Tech¬ 
nology Inc. of Indiana, 
Penn., in conjunction with 
scientists at Battelle Memo¬ 
rial Institute of Columbus, 
Ohio, and Toronto’s Hospital 
for Sick Children, is working 
on a noninvasive method to 
measure glucose in the 
blood. Patients would simply 
touch the instrument to their 
skin for a numerical readout 
of their blood-sugar level. 
The company expects the de¬ 
vice to also measure choles¬ 
terol and drug levels. 



■ The National Institutes 
of Health (NIH) announced 
in early July that it will 
fund the development of an 
artificial heart, a project in 
which the NIH has invested 
$239 million since 1964. The 
NIH had originaly planned 
to discontinue funding the 
research, but backed down 
in the face of a Congres¬ 
sional outcry. Doctors have 
implanted artificial hearts 
in five patients; all five died 
soon after receiving them. 
The NIH also plans to fund 
research on left-ventricle 
assist devices (LVADs), 


Biocontrol Technology 
hopes to produce a hand-held 
prototype of the breadbox¬ 
sized unit within a year. 
President and COO John 
Roche won’t specify the 
technology, but says the 
next step is to link the device 
to an implantable insulin dis¬ 
penser, which has already 
proven successful with ani¬ 
mals, and then create a total¬ 
ly implantable glucose sen¬ 
sor and insulin dispenser. 
Roche hopes that these sec¬ 
ond and third phases will be 
complete by 1992, depending 
on FDA approval. 

Biocontrol estimates it will 
spend $11.1 million to devel¬ 
op the three projects, includ¬ 
ing marketing and manufac¬ 
turing. Roche predicts the 
home tester to cost about 
$2,750; a hospital version will 
run about $10,000. He says 


Biocontrol has begun talks 
with several companies, in¬ 
cluding a Japanese firm, to li¬ 
cense the technology. 

—Elizabeth Aaron 


Fighting 
Phone Phreaks 

ELEPHONE companies 
are getting together to 
help stop outlaws known as 
phone “phreaks.” 

These outlaws—who usu¬ 
ally have a personal comput¬ 
er, modem, and speed-dial¬ 
ers—break into phone- 
company networks and gain 
access to credit-card num¬ 
bers. They then use those 
numbers to make long-dis¬ 
tance calls. Some estimates 
indicate that phreaks are de¬ 
priving long-distance compa¬ 
nies of as much as 10 percent 


ALSO WORTH NOTING 


which support failing 
hearts until a human heart 
can be found for a trans¬ 
plant. The companies first 
in line to receive NIH 
grants for LVADs include 
Thermedics of Woburn, 
Mass.; Abiomed of Dan¬ 
vers, Mass.; Nimbus Medi¬ 
cal Inc. of Rancho Cordova, 
Calif.; and Novacor of Oak¬ 
land, Calif. 

■ The biotech industry may 
be slowing down. Since the 
industry began with a bang 
in the early 1980s, fewer 
new companies are joining 
the industry. According to 
the National Science Foun¬ 
dation, 200 new businesses 
that focus on biotechnolo¬ 
gy were formed between 
1980 and 1984, but that rate 
has now slowed to about 20 
a year. However, existing 
players are becoming more 
self-sustaining. In 1987, 80 
percent of the funding for 
biotech research and devel¬ 


opment came from the 
companies themselves, up 
4 percent from 1986. 

■ Telecommunications can 
be a burdensome expense 
for many industries, but a 
recent survey shows that 
banks and airlines carry 
the heaviest load. Accord¬ 
ing to the International 
Communication Associa¬ 
tion’s annual report, which 
surveyed 178 member com¬ 
panies, airlines and banks 
spend the most on telecom¬ 
munications when calculat¬ 
ed as a percent of their to¬ 
tal revenue. Airlines shell 
out 2.05 percent of their 
revenue; banks, 1.33 per¬ 
cent; office-equipment/ 
computer companies, 1.32 
percent; and transportation 
companies, 1.31 percent. 
Banks and bank holding 
companies paid the most as 
a percent of total company 
expenses—3.26 percent of 
operating expenses, almost 


of industry revenue. 

Telephone companies have 
developed a system to fight 
back. Details vary from com¬ 
pany to company, but the 
goal is to immediately detect 
the phreak’s attempt to 
break the network code, cut 
off the search, and provide 
tracing information such as 
the phone number, name, 
and address of the hacker. 
The companies have agreed 
to immediately notify each 
other of which lines are un¬ 
der assault. 

LiTel Telecommunications 
of Worthington, Ohio, claims 
to have reduced losses from 
about 2 percent of revenues 
to 0.02 percent in the past 
year by using the new sys¬ 
tem. The system paid for it¬ 
self in a month, says fraud- 
control manager Judy Betts. 

—Jennifer Christensen 


double the layout of the 
next highest industry. 

■ Sharp Corp. and Philips 
N.V. have developed an op¬ 
tical pickup for compact- 
disc players that is 25 per¬ 
cent smaller and 20 percent 
cheaper than current de¬ 
vices. The pickup—the 
equivalent of a phonograph 
needle—reads digitally en¬ 
coded data from CDs and 
converts the optical signals 
into electrical ones. The 
new unit houses both the 
laser and the pickup; they 
are separate elements on 
current players. The new 
pickup forms holograms by 
reflecting laser beams on a 
glass plate; diffraction pat¬ 
terns in the hologram cre¬ 
ate the optical signal. Pre¬ 
sent pickups use a prism to 
refract and divide a laser 
beam reflected from a CD’s 
surface. Sharp says that it 
is planning to ship samples 
this month. 
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JAPAN WATCH 


A New Look at the Office 

DELIBERATE APPROACH SMOOTHS 
PATH TO CHANGE 


■ By Robert Chapman Wood 

APANESE FACTORIES serve as 
models for the rest of the world, 
but Japanese offices seem to 
have been designed by Ebenezer 
Scrooge. Even at top companies, as 
many as 20 employees may share a sin¬ 
gle personal computer. But Japan 
seems poised to create a radically dif¬ 
ferent environment for business. 

As in other fields, Japan’s vaunted 
systematic planning could give the 
country a healthy lead in creating 
truly productive offices. 

American technologists who 
laughed at Japanese offices in the 
early 1980s now recognize that 
their own lavish spending on office 
technology has added little to pro¬ 
ductivity. New equipment made 
traditional office work faster, but 
may actually impair overall pro¬ 
ductivity. Training time on word 
processors, for instance, can easily 
outweigh the typing time saved. 

To take full advantage of technolo¬ 
gy, organizations must restruc¬ 
ture their entire operations. 

The Japanese believe that such a re¬ 
structuring will lead to dramatic gains 
in productivity over the next 10 to 15 
years, and Japan’s Ministry of Interna¬ 
tional Trade and Industry (MITI) and 
Ministry of Construction have estab¬ 
lished the “New Office Concept” pro¬ 
gram to help make that happen. 

The program will try to realize theo¬ 
ries such as those of U.S. consultant 
Duncan Sutherland, who pioneered the 
rigorous analysis of offices when he 
started Wang Laboratories’ Advanced 
Systems Laboratory in 1981. The Ad¬ 
vanced Systems Laboratory found that 
U.S. firms had frittered away much of 
their information-technology spending. 
Sutherland urged companies to stop 
thinking about speeding up office work 
the same way they think about speed¬ 
ing farm or assembly-line work. 


Offices are not like factories; most of¬ 
fice workers spend most of their time 
developing and manipulating informa¬ 
tion. Their real purpose is to support ac¬ 
tivities that take place elsewhere—in 
the production, distribution, and sale of 
goods and services. But today, in both 
Japan and the West, more people work 
in offices than in factories, farms, labo¬ 
ratories, or stores. As technology 


makes information easier to manipulate 
and communicate, however, fewer ex¬ 
ecutives can support the productive 
parts of the organizations, with a much 
smaller staff. 

Sutherland has coined the verb “of- 
ficing” to describe providing an envi¬ 
ronment for performing knowledge 
work and communication. Sutherland 
asserts that companies—and ultimate¬ 
ly nations—must focus on creating sys¬ 
tems that allow communication to hap¬ 
pen “seamlessly.” 

Americans have largely ignored 
Sutherland’s ideas, but the Japanese 
are paying close attention. The country 
has launched a national debate on how 
to reap the benefits of “officing.” Suth¬ 
erland, who left Wang in 1984, has been 
invited to make four lecture tours of Ja¬ 
pan in the last two years. At each stop, 
he was introduced by a key MITI offi¬ 


cial. Matsushita Electric Works, which 
builds communication systems for intel¬ 
ligent buildings, has co-published in 
Japanese and English a book, Officing, 
mainly written by Sutherland. “It all 
boils down to making the creation of 
‘enabling technologies’ a national pro¬ 
ject,” says Sutherland. 

In the construction of new, “smart” 
buildings, MITI and the Ministry of Con¬ 
struction urge businesses to focus 
on long-term goals. So, while U.S. 
companies invest to automate to¬ 
day’s tasks, Japanese firms are 
concentrating on flexible equip¬ 
ment that will fit into the restruc¬ 
tured world of the future. Facsimi¬ 
le machines and fiber-optic 
networks in buildings are good ex¬ 
amples. Meanwhile, major compa¬ 
nies are seeking ways to reach the 
ideal of seamless communications 
in their own operations. 

Japanese electronics companies 
such as Nippon Telegraph & Tele¬ 
phone, NEC Corp., and Matsushita 
Electric Works have created fiber- 
optics-based communications sys¬ 
tems in prototype intelligent buildings 
for their own use. The fiber-optic ca¬ 
bling would be useful even if another 
company’s equipment was eventually 
installed a decade or more in the future. 
In contrast, attempts by U.S. firms 
such as AT&T to market intelligent 
buildings have focused on selling to¬ 
day’s proprietary networking systems, 
meeting limited market success. 

Japan’s institutional planning will be 
a key to making “officing” a success. 
“The larger the system, the cheaper it is 
to operate,” contends professor Yoshio 
Tsukio of Nagoya University. “Accord¬ 
ingly, applications will expand from a 
single building to a complex, and even¬ 
tually to an entire city.” ■ 


Robert Chapman Wood is a writer and 
business consultant who specializes in 
the economies of the Orient. 
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When you have Tampa as your 
business location, you have ac¬ 
cess to a large, skilled labor 
force. You have an airport rated 
the country's best. An impor¬ 
tant consideration if your top 
people appreciate ease of travel. 

When you have Tampa, you 
have an excellent educational 
system. Today's executive 
demands it for his family. You 
have a commitment to the arts 
that includes one of the finest 
performing arts facilities in 
the country. 

When you have Tampa, you 
have an international play¬ 


ground blessed with beautiful 
weather year 'round. And you 
have an accounting department 
that will be thrilled with our 
tax structure, our low cost of 
living and consistently low 
energy costs. 

And in Tampa, you now have 
an impartial and comprehen¬ 
sive source of information for 
your company. Tampa Electric. 
Mail the coupon or call 
R. Clayton Dickinson, Jr., Vice 
President-Economic Develop¬ 
ment (813-228-4312). We'll tell 
you the whole story, and we 
won't be blowing smoke. 


r rd like to Have A T^mpa * 


information kit. 


Please circle: A. Actively looking for site 

B. Conducting preliminary search 

C. Interested for future use 


Mail to: R. Clayton Dickinson, Jr. 
Economic Development Dept., 

Thmpa Electric Company, RO. Box 111, 
Tampa, Florida 33601 


HTAMPA ELECTRIC 

A TECO ENERGY COMPANY 

























BOOKS 


Communicating Better 

ADVICE ON FIGHTING 
TECHNOBABBLE 


■ By Mark J. Estren 

How to Talk So People Listen 
by Sonya Hamlin. 

Harper & Row, 284 pages, $17.95. 

Osgood on Speaking 
by Charles Osgood. 

William Morrow & Co., 132 pages, 
$14.95. 

The Eloquent Executive 
by William Parkhurst. 

Times Books, 140 pages, $14■ 95. 

Although we live in the Age of 
Communications, many of us com¬ 
municate poorly. This is a special 
problem for anyone involved with 
high technology, because so many 
high-tech concepts are complex, 
abstruse, and unfamiliar to most 
people. But clear communication is 
vital, whether you are dealing with 
5 outsiders whose funds or exper¬ 
ts tise can help grow your company, 

| or with superiors or subordinates 
° in your own firm. 

The greatest clarity-cum-compres- 
sion to be had these days comes from 
television, the news medium in which 
practically any story can be told reason¬ 
ably clearly in 90 seconds or less. Rath¬ 
er than bemoan the “headline” nature 
of TV communication, all three authors 
represented here revel in it. Not sur¬ 
prising: communications consultant 
Sonya Hamlin appears frequently on 
TV, Charles Osgood is a CBS correspon¬ 
dent, and William Parkhurst’s consult¬ 
ing company specializes in media train¬ 
ing for executives. 

Hamlin’s book, How to Talk So Peo¬ 
ple Listen, is the most thorough of 
these three. Though not written specifi¬ 
cally with high-technology businesses 
in mind, it highlights some of the special 
problems faced by anyone advocating a 
new idea, product or approach: “New 
ideas are usually presented just that 


way—as new. Different. Unlike what’s 
gone before. Bad news!... New [infor¬ 
mation] creates major resistance since 
one doesn’t know how to listen to it, to 
relate to or even imagine it. [It’s better 
to] start with the familiar and then to 
add the new as variations or take-offs 
from the old. To establish and remind 
one of what is, then show how it leads 
bo what could be.” 


Hamlin uses a chatty, informal style 
to tackle serious communications is¬ 
sues. Chattiness and informality are 
also Osgood’s hallmarks, and are pre¬ 
sent in abundance in Osgood on Speak¬ 
ing, to the extent that anything is pre¬ 
sent in abundance: the book is very 
short, set in very large type, and has an 
unconscionable amount of white 
space—in word count, it amounts to lit¬ 
tle more than a pamphlet. 

Osgood, targeting speechmaking 
rather than communication in general, 
offers pithy remarks that teeter be¬ 
tween usefulness and cliche: “If there is 
a simpler way of saying what you want 
to say, say it that way.” “If you can’t 
keep numbers out of your speech, at 
least keep them down.” “The more con¬ 
fident you are, the more natural you 
can be.” The book is anecdotal, often 
charming, and very easy to read. But its 


most useful information is largely dis¬ 
tilled from a work that Osgood himself 
cites: Professionally Speaking by re¬ 
nowned communications coach Lilyan 
Wilder, who has trained people ranging 
from George Bush and Oprah Winfrey 
to Osgood himself. Wilder’s book (reti¬ 
tled Talk Your Way to Success in pa¬ 
perback) is significantly more detailed, 
and applicable to a wider variety of 
business situations, than is Os¬ 
good’s more limited work. 

Parkhurst’s book, The Elo¬ 
quent Executive, stakes out an 
uneasy middle ground between 
Osgood’s very brief, single-pur- 
pose work and the much more 
wide-ranging books by Hamlin 
and Wilder. “Look at television 
with a new perspective” to im¬ 
prove your communications skills, 
Parkhurst urges. “The powerful 
person talks at an even volume ... 
Speak at an even level, and be very 
calculated about your use of the 
highs and lows.” 

“Very calculated” pretty well 
describes Parkhurst’s once-over- 
lightly approach to everything from 
meetings to business meals to social oc¬ 
casions at which business colleagues 
are present. Many of his recommenda¬ 
tions are good—if you accept his biases: 
“CEO talk is not full of imagery and rich 
phraseology—that’s too vague. There 
are no long-distance detours to spare 
someone’s feelings—that’s for the 
shrinks. With top management people, 
the point is right out front and usually 
demands immediate action.” 

Ultimately, of course, the aim of all 
business communication is to bring 
about action. Hamlin, Osgood, and 
Parkhurst offer ways to make what 
you have to say as clear as possible and 
so give you the best chance to galvanize 
your listeners. None of these books will 
give you instant eloquence, but all can 
help your words stand out in this era .of 
information overload. ■ 
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Most Market News Is History. 

OTC NewsAlert 5 ” Is History In The Making. 


The Leaders Of Tomorrow Are 
On-Line Today...With OTC 
NewsAlert. 


The On-Line Source For Com¬ 
prehensive News On Over 16,000 
NASDAQ & Pink Sheet Companies. 


makes it easy for you to find what you 
need when you need it—instantly...and 
for up to six months afterward! 



If you live and breathe OTC, OTC 
NewsAlert can help you live better— 
and breathe easier. Because OTC 
NewsAlert brings you the news and 
information you need today to spot 
the Fortune 500s of tomorrow. 

Created to serve the special needs 
of OTC pros, OTC NewsAlert delivers 
the news as it happens. So you can 
make things happen—fast. Which is 
why so many professionals already 
rely on OTC NewsAlert for up- 


All day, every day, OTC NewsAlert 
brings you late-breaking news and full- 
text press releases about today’s con¬ 
tenders and tomorrow’s comers. So 
you can spot what’s hot—and what’s 
not—hours, sometimes days before 
the competition. 

Instant Access & Continuous 
Tracking of the Stocks You Most 
Want To Watch. 

Whether you’re following favorites 
in an emerging industry or tracking 
market-maker issues, OTC NewsAlert 


To Learn How OTC NewsAlert 
Can Help You Spot The Emerg¬ 
ing Companies of Tomorrow, 
Call This Number Today! 

800 - 624-5089 


Hard-To-Get News of SEC Filings, 
IPO’s...and More! 


Filings are at your fingertips with 
OTC NewsAlert. Whether it’s insider 
trades, purchases of 5% or more, decla¬ 
rations of intent to file, or the full range 
of SEC forms and schedules, OTC 
NewsAlert reports the events to you 
—as they happen! 


OTC NEWSALERT 


COMTEX 


INFORMING YOUR WORLD 


















What made a company great 40 years ago 
would kill it today 

Forty years ago, mass production was the answer. 

There were mistakes made, of course, but they could always be corrected 
in the next run. Do things that way today and the competition will kill you. 

Today the leader listens to customers’ needs and can make changes easily 
and quickly by integrating the manufacturing process with design. 

With Computer Integrated Manufacturing (CIM) from IBM, a product 
can be quality proven and changed before it’s released to the shop floor. 

















Marketing, Engineering, Production, and Finance work together. Time 
is saved. Efficiency is improved. Returns are minimized. Customers are happy 
and profits go up. 

Nobody is better at CIM than IBM. No one has the hardware, software, 
support and experience. All of which adds up to the bigger picture from IBM. 
Call 1-800-IBM-2468, ext. 45. Because to be a great company tomorrow you 
need the best help you can get today. 

liliVL The Bigger Picture 
















Who’s 

Better 

For 

High 

Mi? 


TT 

I IGH technology 

I has been a well- 

i^k. spring of the cur¬ 

rent U.S. economic boom, yet the indus¬ 
try’s health is threatened by Japanese 
competition on one hand and underly- 
g ing domestic economic ills on the other. 
1 The presidential candidates say they’re 
□ ready with a cure; both George Bush 
1 and Michael Dukakis promise that im- 
| proving America’s technological com- 
g petitiveness will become a top priority 
| for their administrations, 
d Their prescriptions, however, are 


short on specifics—let alone risk-tak¬ 
ing. Both, for example, promise to ap¬ 
point a science adviser early in their 
term of office (Presidents Reagan and 
Carter didn’t appoint a science adviser 
until well into their terms), and both 
support continuation of the research- 
and-development tax credit, which is set 
to expire this year. 

These similarities arise, in part, be¬ 
cause both the Democratic and Republi¬ 
can candidates cast themselves as man¬ 
agers rather than visionaries. Each 
candidate possesses a certain measure 


of fiscal conservativism, and each is ex¬ 
pected to implement change in a cau¬ 
tious manner. 

This election presents business exec¬ 
utives, especially those with an interest 
in high technology, with a tough deci¬ 
sion to make. This time around, a reflex¬ 
ive vote for the Republican ticket may 
not necessarily carry its traditional con¬ 
notation of being a vote for business 
prosperity. Dukakis has tried to stake 
out the business of technology as his 
special expertise. 

Dukakis’ approach embraces his par- 
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Whoever wins the 
presidency will face 
unprecedented pressure to 
involve government in 
high technology 


BY ED WARNER 


ty’s traditional interest in managing the 
economy. (Which may not always be 
bad for business; the Kennedy adminis¬ 
tration, for example, introduced the in¬ 
vestment tax credit.) Asserting that 
government must “invest in the tech¬ 
nology of the future,” Dukakis has 
called for partnerships between gov¬ 
ernment, industry, and labor. One such 
partnership, aimed at regional develop¬ 
ment, would “leverage” a $500-million 
governmental grubstake into a billion- 
dollar development pool, explains Gene 
Sperling, a member of the campaign’s 


policy staff. Troubled companies cho¬ 
sen by the states would make use of the 
fund’s money to gain state grants or 
bank loans, says Sperling. Bush’s more 
conservative—and more vague—ap¬ 
proach promises to “build on what’s 
happened” during the economic boom 
of the Reagan years. 

One less-pleasant facet of the Rea¬ 
gan years, however, was a 150 percent 
rise in the national debt, according to 
Congressional Budget Office figures. 
That debt is expected to climb to a rec¬ 
ord $2.58 trillion by the end of this year, 


and even Bush appears a bit worried. 
The vice president supports the 
Gramm-Rudman targets for reducing 
federal spending, which seek to elimi¬ 
nate $36 billion from each year’s federal 
budget deficit until 1993, when the defi¬ 
cit—but not the debt—would reach 
zero. Bush also believes that continued 
economic growth will produce enough 
new tax revenue to avoid a tax increase. 
“As president, I will not raise your tax¬ 
es, period,” he maintains. 

Dukakis, meanwhile, wants to slash 
$25 billion to $35 billion annually from 
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DOES AMERICA NEED A MITI? 

W hen the normally conservative captains of the U.S. high-technolo¬ 
gy industry come to Washington to beg government’s help in a 
coming battle with Japanese technology, as five CEOs did this sum¬ 
mer, you know times have changed. 

The call for increased government involvement in promoting U.S. technol¬ 
ogy business has never been stronger. Among the five CEOs who journeyed 
to Capitol Hill this summer was Tandy Corp.’s John Roach, who favors a gov¬ 
ernment-funded consortium similar to Sematech, the $200-million govern¬ 
ment/industry chip-research endeavor. Such a consortium would focus on 
improving America’s position in high-definition television—a technology for 
producing super-clear TV pictures—in which the Japanese appear to have 
taken the lead. Other organizations asking the government to take a larger 
role in promoting U.S. technology include the Aerospace Industries Associa¬ 
tion, which wants to see expanded research in nine key technologies includ¬ 
ing advanced composites, and the Institute of Electrical and Electronics En¬ 
gineers, which has recommended creation of a government agency to 
coordinate technology. 

Congress has responded with two pieces of legislation, both of which 
would create government agencies for promoting technologies with com¬ 
mercial potential. Bill HR-2958 would create a civilian agency, similar to the 
Defense Advanced Research Projects Agency (DARPA), to provide grants to 
promising projects. Bill H-4848, an omnibus foreign-trade bill that will likely 
be enacted, would convert the National Bureau of Standards into the Nation¬ 
al Institute of Standards and Technology and give it the power to make re¬ 
search grants to private companies, universities, or partnerships of the two. 

This second bill would also create the Competitiveness Policy Council, a 12- 
member group composed of representatives from academia or public-inter¬ 
est groups, labor, government, and industry. The council would review legis¬ 
lation for its impact on competitiveness, and also bring together leaders of 
specific industries to solve their problems cooperatively. 

Government has long supported research, but largely through specific 
grants for defense-related or pure-science projects, hoping for commercial 
spin-offs. Lately, though, government defense research has entered com¬ 
mercial territory; DARPA has earmarked $15 million for semiconductors and 
$21 million for superconductors. The culmination of this trend is Sematech. 
Though its work is largely aimed at commercial chip research, Sematech, 
based in Austin, Tex., is administered by the Department of Defense. 

No government agency exists soley to promote commercial research, and 
none is likely if a Republican administration continues to occupy the White 
House. A Bush administration will probably also continue the Reagan strate¬ 
gy of funding pure-science research, letting commercialization fall where it 
may. The National Science Foundation provides grants for pure-science re¬ 
search and the Reagan administration wants to double the agency’s budget 
by 1993, to more than $3 billion. 

The National Science Foundation funds five supercomputing research 
centers and has aimed its largest recent funding increases at computer sci¬ 
ence. Should Dukakis be elected, the NSF might get more pragmatic. 

But some economists doubt that the government is qualified to chose the 
right targets for research funding. Brian Mannix of the American Enter¬ 
prise Institute, for instance, believes that “government can’t pick the [tech¬ 
nology] winners; it gets politicized.” A recent report from the Congressional 
Budget Office also questions the government’s ability to pick winners, not¬ 
ing that the “nation’s supply of resources used for research and develop¬ 
ment cannot constantly be increased.” 

Fred Branfman, director of Rebuild America, the organization established 
by the five CEOs who came to Washington, says government can make the 
right choices if industry provides the leadership. “We want to see industry 
pick the winners,” he says. 


the debt, but has not said how. The 
Democratic contender also plans to in¬ 
crease federal revenue with expanded 
IRS enforcement efforts, and to econo¬ 
mize by shifting defense spending from 
exotic to conventional weapons. 

Dukakis’ solution makes sense to 
Massachusetts Institute’of Technology 
economics professor Bob Solow, but he 
worries about tax increases that could 
hit business investment. Solow says the 
national debt’s climb “was caused by 
the vast [Reagan] tax reduction and big 
increases in defense spending.” 

Bush, however, believes the 1981 tax 
cut motivated the economic boom of the 
last five years. While not scoffing at the 
cost of the defense buildup, Claude Bar- 
field, director of science and technology 
policy at the American Enterprise Insti¬ 
tute (AEI), says conventional weapons 
are even more expensive than high-tech 
alternatives, largely because they re¬ 
quire more troops to operate them— 
and troops are expensive. Barfield also 
claims that high-tech defense research 
can spawn valuable commercial spin¬ 
offs. 

But Solow points out that the last ma¬ 
jor commercial spin-off from defense 
research was jet aircraft—back in the 
1950s. A recent report from the Con¬ 
gressional Budget Office agrees in 
principle, and notes that the number of 
spin-offs from defense research has de¬ 
clined as that research becomes more 
specialized and less revolutionary. 

The national debt will also affect in¬ 
terest rates, and that will in turn affect 
high-technology companies. If the bud¬ 
get deficit begins a diet, economists say 
interest rates would fall because the 
government would no longer place such 
a huge demand on the money market. 
This summer, the U.S. prime rate—the 
rate of interest banks charge on loans 
to their best customers—stood at 9.5 
percent, its highest level in two years. 
Japan’s prime rate, meanwhile, was 
about 3.5 percent. 

Pointing to that discrepancy, technol¬ 
ogy consultant Bruno Weinschel, 1986 
president of the Institute of Electrical 
and Electronics Engineers, says the 
cost of capital must come down for U.S. 
business to remain competitive with 
Japanese companies. Weinschel's list of 
needed economic repairs also includes 
improvement of the nation’s public edu¬ 
cation system, particularly a solution to 
the 30 percent annual high-school drop¬ 
out rate. “Unless we fix these two basic 
[problems],” he warns, “anything else 
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is like rearranging the deck chairs on 
the Titanic.” 

Economists doubt that either candi¬ 
date will try to reduce interest rates by 
replacing Alan Greenspan as head of 
the Federal Reserve Board, which sets 
the prime rate—at least not right away. 
But Greenspan has promised that the 
Federal Reserve Board will nudge in¬ 
terest rates higher if inflation appears 
imminent. With industrial production 
sitting at its highest level since 1979 and 
many industries producing at capacity, 
the nation appears primed for fast 
growth, and such growth could spark 
renewed inflation. 

Another way to cut the cost of capital 
would be to encourage Americans to 
save or invest more of their earnings. 
The Japanese save 20 percent of their 
annual income, Americans about 5 per¬ 
cent. To increase the savings rate, and 
thus the money available for invest¬ 
ment, Bush proposes dropping the capi¬ 
tal-gains tax ceiling from its current 28 
percent to 15 percent. 

The national debt’s effect on the val¬ 
ue of the dollar ties it to the trade defi¬ 
cit, which totaled $135.6 billion in 1987. 
Although high technology still runs a 
trade surplus, according to Commerce 
Department figures, that surplus fell 
from $27 billion in 1981 to $600 million in 
1987. One reason: During the 1980s Ja¬ 
pan took the lead in computer memory 
chips, automotive ceramics, and other 
fields; some say Japan is now poised to 
take the lead in superconductors, super¬ 
computers, and high-definition televi¬ 
sion (see “It Can Happen Here,” above). 

On trade issues, the candidates differ 
sharply. Even though the dollar’s value 
is currently low compared to world cur¬ 
rencies, Dukakis blames much of the 
trade deficit on the dollar’s 40 percent 
increase in value during the earlier 
years of the Reagan administration. 
Dukakis favors temporary import re¬ 
strictions to protect vulnerable U.S. in¬ 
dustries that are rushing to modernize. 

Bush opposes such trade restrictions, 
claiming that they benefit some busi¬ 
nesses “at the expense of the rest of the 
economy.” Among other solutions, the 
Republican standard-bearer says that 
the way to improve U.S. competitive¬ 
ness is through improving the educa¬ 
tion of its workers. Citing a recent find¬ 
ing by the Hudson Institute that half of 
all U.S. jobs in the 1990s will require 
education beyond the high-school level, 
and that one-third of those jobs will de¬ 
mand college degrees, Bush says he fa- 


IT CAN HAPPEN HERE 

I magine a critically important industry in which, 10 years ago, 10 U.S. 
companies competed, but now only three American players remain. Or a 
business where, six years ago, the U.S. held almost twice the world mar¬ 
ket share of the nearest competitor, but has now slipped to second place. 

Unfortunately, imagination is not necessary; this scenario has occurred in 
the computer-memory-chip business. According to Cornell University busi¬ 
ness-school professor Alan K. McAdams, Japanese electronics companies 
won a stunning victory by selling memory chips at below-market prices, a 
practice known as dumping. They financed their $4-billion-plus loss, he says, 
with earnings from sales of consumer electronics, where they toppled U.S. 
preeminence back in the 1960s. Now, say McAdams and industry leaders, the 
Japanese are leveraging their leadership in memory chips to target two tech¬ 
nologies with hot futures: high-definition TV, which will offer crystal clear 
television pictures, and supercomputers, the fastest computers available. 

Although U.S. companies such as Cray Research still hold the lead in su¬ 
percomputers, Japanese companies have made significant progress. In fact, 
NEC claims to have had the fastest processor chip—the “brain” of a comput¬ 
er—since 1985. McAdams believes Japan’s strength in computer hardware 
means that “the supercomputer [battle] probably has a year or two” to go be¬ 
fore the Japanese win outright. In the 1990s, says Yale computer science pro¬ 
fessor Martin H. Schultz, U.S. companies “may be forced to buy used Japa¬ 
nese high-performance supercomputers if they want to survive.” 

High-definition TV (HDTV) is particularly worrisome to U.S. industry be¬ 
cause TVs are a major semiconductor market, and also because high-resolu¬ 
tion picture tubes could be used in computer monitors—potentially giving 
the Japanese control of another industry. Some observers even fear that the 
Japanese will enter the U.S. broadcasting business, converting American- 
made programs to the special HDTV format, then transmitting them via sat¬ 
ellite to Japanese-made HDTV sets in the United States. 

U.S. and Japanese companies appear to be neck and neck in two other hot 
areas: superconductivity and high-temperature ceramics. Even though this 
year U.S. players will outspend the Japanese on research in superconduc¬ 
tors—substances that pose little or no resistance to electricity—a recent re¬ 
port from the Congressional Office of Technology Assessment points out 
that most of that $95 million will go to defense-related research, especially 
the Strategic Defense Initiative. Japan’s $70-million 1988 investment is going 
entirely to the development of commercial superconducting products, includ¬ 
ing ultra-fast computer chips. “The short-term view fostered by U.S. finan¬ 
cial markets could put American companies behind the Japanese within two 
or three years, if they are not behind already,” the report warns. 

Superconductors are usually made with ceramics. Japan already has the 
lead in electrical ceramics such as capacitors, but observers see new uses for 
ceramics in aircraft and autos. One market researcher expects worldwide de¬ 
mand for ceramics to grow from $2.1 billion in 1986 to $12.5 billion by the year 
2005. Nissan, the Japanese automaker, now uses ceramics, which are light 
and operate at high temperatures, to make its turbocharged cars accelerate 
faster; cars equipped with ceramic turbochargers could contribute $500 mil¬ 
lion to Nissan revenues annually. In contrast, U.S. automakers have yet to 
commercialize high-temperature ceramics. 

American industry’s greatest worry is the spill-over effect of Japanese 
dominance of an industry into related fields. After gaining the lead in memo¬ 
ry chips, for example, Japanese chipmakers raised prices as much as 300 per¬ 
cent in one year, causing a drought. Some U.S. computer companies depend 
on those chips and were unable to meet demand for their products as a result; 
others had to raise prices. That, of course, made Japanese computers more 
competitive. According to a recent report from market researcher IMS Amer¬ 
ica, the Japanese share of the U.S. personal-computer market jumped 50 per¬ 
cent between 1987 and 1988. 
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vors teacher-competency testing and an 
end to the automatic graduation of 
high-school students. 

Companies such as Texas Instru¬ 
ments already complain of a dearth of 
qualified manufacturing personnel. 
“The only solution is to take these peo¬ 
ple and provide some remedial train¬ 
ing,” says consultant Weinschel, citing 
a proposal espoused by Dukakis. What¬ 
ever the solution, it will involve money, 
and neither Bush nor Dukakis have vol¬ 
unteered estimates of how much their 
respective administrations would spend 
on such education. 

Aside from the effects of general eco¬ 
nomic maneuvering, both candidates 
have plans specifically aimed at tech¬ 
nology. The fate of the tax credit for in¬ 
creases in research-and-development 
spending is a good example. Economist 
Joseph Pechman, a senior fellow at the 
Brookings Institution in Washington, 
expects Congress to renew the research 
tax credit before it expires at the end of 
1988. Pechman predicts that the credit 
will remain in effect throughout the 
term of whoever next occupies the Oval 
Office. Bush, in fact, believes the credit 
should be made permanent. 

This tax credit is crucial because, al¬ 
though “research and development is 
tremendously good for the growth of 
the economy, the market isn’t terribly 
good at rewarding R&D,” says econo¬ 
mist Martin Baily, also a senior fellow 
at the Brookings Institution. 

Curiously, even though the research 
tax credit lets businesses deduct 20 per¬ 
cent of any increase they make in 
spending on research and development, 
a recent Business Week poll found that 
corporations across the country would 
not increase their next year’s research 
budget for the first time in a decade. 
The Dukakis campaign says this typi¬ 
fies the effects of short-term planning 
caused by rampant mergers and acqui¬ 
sitions. Dukakis has promised to “get 
control of the merger-and-acquisition 
binge that’s gobbling up our capital.” 
Bush has taken no public position on the 
issue, but has said he opposes regula¬ 
tions that stifle competition. 

One merger-control measure Duka¬ 
kis has promised is stronger antitrust 
enforcement. But economist Brian 
Mannix of the American Enterprise In¬ 
stitute believes that antitrust regula¬ 
tions should instead be loosened to let 
U.S. businesses reach the size needed to 
compete with Japanese monoliths such 
as Toshiba and Fujitsu. In Japan, he ob¬ 


serves, “companies have a way of coop¬ 
erating with each other that they can’t 
have here.” Mannix does acknowledge, 
however, that the U.S. high-tech boom 
was largely fueled by the innovations of 
small companies. 

Regardless of who is elected presi¬ 
dent, observers expect the new adminis¬ 
tration to help strengthen the nation’s 
safeguards for intellectual property. 
Earlier this year, a report from the U.S. 
Trade Commission estimated that com¬ 
puter companies in the United States 
and other Western countries lost $23 
billion in 1986 because of foreign piracy 
of their technology. Innovations in two 
hot sectors—microelectronics and bio¬ 
technology—are particularly easy to 
copy, warns Mannix. Unfortunately, 
many of the products the Japanese 
have perfected and used to rack up bil¬ 
lions of dollars in sales, including semi¬ 
conductors and VCRs, were licensed le¬ 
gally from their U.S. developers, often 
at cut-rate prices. 

Any action to restrict foreign access 
to U.S. technological know-how also 
runs the risk of creating a climate that 
inhibits the free spread of innovative 
ideas, and that could hurt U.S. business, 
says economist Baily. American univer¬ 
sities, he adds, would probably oppose 
any technology-exchange restrictions, 
even though they “have a huge pool of 
foreign students who go home and beat 
the pants off us.” 

Whether the next four years hold a 
continuation of tax credits or a bolster¬ 
ing of patent protections, many observ¬ 
ers think that such problem-specific 
fixes are not enough. The United States 
needs a national agency to handle in¬ 
dustrial coordination, an agency similar 
to Japan’s Ministry of International 
Trade and Industry (MITI), says Cornell 
University business-school professor 
Alan K. McAdams. (See “Does America 
Need a MITI?” p. 20.) But other experts 
doubt that our government would have 
enough foresight to choose the right 
technologies for investment. 

Whoever wins the presidency will 
face unprecedented pressure to involve 
government in high technology—and 
will walk a tightrope in attempting to 
accomplish that goal. As demonstrated 
by the Carter administration’s failed at¬ 
tempt to create a solar-energy industry 
with tax credits, or the Reagan adminis¬ 
tration’s belated move to curb Japanese 
computer-chip dumping with tariffs, 
government action in high technology 
is often too little or too late. ■ 


How did your representa¬ 
tives and senators vote on 
key legislation that affects 
the high-tech industry? 

To find out, HIGH TECHNOLO¬ 
GY BUSINESS selected the follow¬ 
ing bills through interviews with 
trade-association leaders, legisla¬ 
tive analysts from. Congressional 
committees, and members of our 
editorial advisory board. 

Obviously, we could not in¬ 
clude some important bills. To be 
fair, we looked only at legislation 
voted on by the House of Repre¬ 
sentatives during the last two 
years—one term of office. In the 
Senate, we considered bills intro- 1 
duced during the last six years, 
the term of that chamber. 

We also ignored bills that were 
approved unanimously, such as 
the Semiconductor Chip Protec¬ 
tion Act, or decided by a voice 
vote, as was the Technology 
Transfer Act of 1986. In the ab¬ 
sence of a roll call, we could not 
determine the stand of a particu¬ 
lar legislator. 

We had to ignore important 
legislation that was approved as 
a line-item within an omnibus 
budget bill. A case in point: The 
Sematech consortium received its 
$100-million initial funding as 
part of the December 1987 ap¬ 
proval of the “continuing resolu¬ 
tion, ” a 12,000-page working bud¬ 
get for the entire federal 
government. 

Nor could we include bills that 
were related only to national de¬ 
fense, because a vote for defense is 
not necessarily a vote in favor of 
high-technology development. We 
could not, of course, include the 
tally for bills that had not been 
voted on at press time, such as the 
R&D Tax Credit Extension. 

In the chart, an asterisk means 
that the legislator did not vote. 
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TECHNOLOGY LEGISLATION SCORECARD 

HOUSE BILLS 



The National Science 

Foundation (NSF) Au¬ 

thorization (HR 4418). 

Continues the appropriations 
trend that will double the 
foundation's budget by 1993. 
Also establishes science and 
technology centers at 15 uni¬ 
versities to focus on pure-sci- 
ence and commercializable 
research. 


The Trade Bill (H3). Ve- 

toed by President Reagan for 
its provision requiring 60-day 
notice of plant closings, this 
bill would expand protection 
of U.S. patents on production 
processes, which is important 
to biotechnology and chemi¬ 
cal companies. Also would 
have simplified importing 
and exporting. 



The High Risk Occupa¬ 

tions Act (HR 162). 

Would require employers to 
inform employees of possible 
exposure to hazardous sub¬ 
stances and to pay for medical 
monitoring, even after em¬ 
ployees leave. Did not pass 
the Senate. A “no” vote con¬ 
sidered favorable to technolo¬ 
gy companies. 



The Defense Depart- 

ment Fiscal 1989 Au- 

thorization (HR 4264). 

An anti-profiteering measure, 
it lets the government look at 


m 

profits on government pur¬ 
chases and commercial sales. 
Passed House; unlikely to 
pass Senate. A “no” vote con¬ 

2£r 


sidered favorable to technolo¬ 



gy companies. 



SENATE BILLS 


1 



The Biotechnology 

Competitiveness Act (S 

1966). Creates the National 

Center for Biotechnology In¬ 
formation, which will re¬ 
search biotechnology and hu¬ 
man genetics. The center 
would receive $10 million an¬ 
nually through 1993 and 
would use the money to fund 
research. 


X 


The Superfund Exten¬ 

sion (PL 100-202). Re¬ 
quires companies to inform 
local governments of any haz¬ 
ardous chemicals they pro¬ 
duce. Has flooded companies 
and local government with a 
mountain of paperwork. A 
“no” vote would be consid¬ 
ered favorable to high tech¬ 
nology companies. 


The Senate version of the H3 trade bill (S 1420). 


The NSF Authorization Act (HR 4418). 




Hatch (R-Utoh) 




, SENATE 

%* 4 %% 



Riegle (D-Mich.) 
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Finding a Place 
For Hazardous Waste 

Tighter federal rules for landfills encourage the 
search for technological solutions 

BY SUSAN GILBERT 


A LL KINDS of compa¬ 
nies, from oil refin¬ 
eries to chemical 
plants, generate hazardous waste. 
Even relatively small businesses, such 
as the neighborhood dry cleaners, also 
produce potentially dangerous sub¬ 
stances. All these companies face a ma¬ 
jor problem: how to dispose of their pol¬ 
lutants as the federal government 
intensifies restrictions on what can be 
buried in landfills. 

The search for solutions has created 
a burgeoning industry, generally esti¬ 
mated at $13 billion to $20 billion in rev¬ 
enues a year, to deal with the more than 
250 million tons of hazardous waste cre¬ 
ated each year. Services provided by 
companies in this industry include iden¬ 
tifying a client’s hazardous wastes, re¬ 
ducing the toxicity of those wastes, dis¬ 
posing of them, and advising clients on 
ways to stem the flow. 

As the government slowly strength¬ 
ens laws governing hazardous-waste 
disposal, a number of specialized com¬ 
panies are applying technology to the 
problem. Landfills remain the ultimate 
destination for most toxic waste, but 
more and more waste is treated before 
burial. The percentage of untreated 
waste has declined from 80 percent six 
years ago to 20 percent today, accord¬ 
ing to the National Solid Waste Man¬ 
agement Association, a trade group. 


Government regulations are con¬ 
stantly adding to the list of substances 
that can no longer be dumped untreated 
into a landfill. The roster currently in¬ 
cludes pesticides, phenols, all sorts of 
acids, arsenic, dioxin, various solvents, 
and toxic metals such as mercury, lead, 
and zinc. As new substances join the 
list, treatment technologies must be de¬ 
veloped to deal with them. 

Analysts say these technologies, 
which range from fortifying pollution¬ 
eating bacteria to freeze-drying pollut¬ 
ed water, are still too new to determine 
which ones will come out on top. The 
bottom line is that any technology that 
can reduce the incredible volume of haz¬ 
ardous waste being spewed into the en¬ 
vironment will offer a competitive edge. 
Any technology that works represents 
a vast improvement over simple burial 
or burning. 

Analysts divide the hazardous-waste 
management industry into four market 
segments: treating and disposing of 
waste, cleaning up polluted areas, help¬ 
ing companies deal with their waste 
themselves, and testing to determine 
pollution levels. 

Currently, the companies that spe¬ 
cialize in treating and disposing of 
waste form by far the biggest part of 
the industry. Chemical Waste Manage¬ 
ment Inc. dominates the business with 
8,000 clients and 23 of the 60 commer¬ 


cial hazardous-waste landfills in the 
United States. Waste Management 
Inc., a general-garbage disposal compa¬ 
ny, owns 82 percent of Chemical Waste 
Management, and analysts see the com¬ 
pany's nationwide network of landfills 
as a tremendous asset. Even as treat¬ 
ment options grow, the waste must still 
go somewhere. Recognizing that pure 
landfill operations may be in trouble, 
however, the company has built facili¬ 
ties to treat waste before it gets buried 
in eight of its landfills. 

Chemical Waste Management’s chief 
competition is Rollins Environmental 
Services Inc., which operates four of 
the country’s 14 commercial hazardous- 
waste incinerators. Incinerators are the 
chief alternative to landfills, because 
they destroy as much as 75 percent of 
the waste fed into them. Only 1 percent 
of the hazardous waste in the United 
States now gets incinerated, but that 
percentage is expected to skyrocket as 
landfills start to fill up. 

Rollins will ride any upswing in incin¬ 
eration, but burning hazardous waste 
has several limitations. Incineration 
eliminates only organic wastes—sol¬ 
vents, pesticides, paints, and other 
chemicals—and these substances make 
up only about half of all hazardous 
wastes. Incinerators also emit air pollu¬ 
tion, and local residents often attempt 
to block permits for new facilities. 
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Ironically, manufacturing changes 
aimed at curbing waste production 
have created problems for incinerators. 
These measures have increased the con¬ 
centration of toxic materials in waste, 
making it more difficult to burn cleanly 
and increasing the concentration of 
metals—inorganic wastes that cannot 
be burned and are hard to break down 
chemically. To address this problem, 
Rollins is building a new kind of inciner¬ 
ator in Texas that not only bums dense 
concentrations of organic wastes, but 
also handles toxic metals. The incinera¬ 
tor, called a rotary reactor, encapsu¬ 
lates these metals in a glass-like coating 
to keep them from leaching out when 
the residue from incineration is buried 
in a landfill. 

The third major player in the hazard¬ 
ous-waste disposal business is Cecos In¬ 
ternational, which is a subsidiary of 
Browning-Ferris Industries Inc. Cecos 
operates eight hazardous-waste land¬ 
fills and has applied for a permit to 
build an incinerator. 

However, commercial operations 


that deal with hazardous waste com¬ 
pete not only with each other, but also 
with the companies that produce the 
waste. Many businesses prefer to dis¬ 
pose of their wastes themselves, and 
commercial operations handle only 
about 4 percent of all hazardous waste 
created. Small-scale waste generators 
such as dry cleaners and lawn-care out¬ 
fits have no choice but to use commer¬ 
cial disposers, but soaring costs mean 
that large companies often find it 
cheaper to do the job themselves. Land¬ 
fill fees have ballooned from $10 a ton 
five years ago to about $240 a ton today, 
according to the Environmental Protec¬ 
tion Agency, and incineration fees have 
also risen dramatically. Exxon and 3M, 
for example, acknowledge that they 
save money by taking care of much of 
their own waste, but they won’t say ex¬ 
actly how much. 

Many waste producers are also turn¬ 
ing to recycling to keep costs down. 3M 
estimates that its 13-year-old waste-re¬ 
duction program, which includes recy¬ 
cling and conservation, has saved the 


corporation $400 million. A similar pro¬ 
gram has saved Dow Chemical more 
than $5 million since 1986. 

In 1986, in an attempt to cash in on 
this trend, Chemical Waste Manage¬ 
ment got into the recycling business by 
acquiring Oil and Solvent Process Co. 
(OSCO) of Azusa, Calif. OSCO recovers 
oils and solvents from industrial wastes 
and refines them for sale as fuel. 

Manufacturers retain legal responsi¬ 
bility for their waste even after they 
hand it over to a waste-management 
firm, but company executives and ana¬ 
lysts disagree about the effects of this 
liability. Many companies say they dis¬ 
pose of their own waste to make sure 
the job is done right. “The real reason 
we have our own incinerators is to make 
sure our waste is disposed of properly,” 
says a 3M spokesman. 

But some experts say that continuing 
liability prompts companies to hire very 
reputable, highly experienced firms to 
handle the problem. “As the liability 
stakes rise, there will be a shift to com¬ 
mercial handling of hazardous waste,” 
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THE CLEANUP HITTERS 

COMPANY 

1986 

REVENUE/ 

EARNINGS 

1987 

REVENUE/ 

EARNINGS 

SPECIALTY 


$418 million/ 

$559 million/ 

Owns 23 landfills, eight with treatment 

3003 Butterfield Rd. 

Oak Brook, IL 60521 
(312) 218-1500 

$52.2 million 

$87 million 

facilities,- also does waste-reduction 
consulting and recycling. Performs 
aggressive research in many areas 


$136.9 million/ 

$173.6 million/ 

Owns four incinerators and is builidng a 

1 Rollins Plaza 

Wilmington, DE 19899 
(302) 479-2700 

$18.7 million 

$28.4 million 

fifth. 

Browning-Ferris Industries 

$1.3 billion/ 

$1.6 billion/ 

Disposing of nonhazardous waste forms 

14701 St. Mary's Lane 

Houston, TX 77079 
(713) 870-8100 

$137 million 


95 percent of its business. Owns Cecos 
International of Buffalo, N.Y., which 
runs eight hazardous-waste landfills, 
two injection wells, and three 
wastewater-treatment facilities. 

Enseco 

$29.5 million/ 

$37.5 million/ 

The international leader in testing and 

205 Alewile Brook Pkwy. 
Cambridge, MA 02138 
(617) 661-3111 

$710,000 

$4.5 million 

laboratory analysis to detect hazardous 
substances in soil and water. 

Canonie Environmental Services 

$22.3 million/ 

$30 million/ 

On-site cleanup of contaminated soil 

800 Canonie Dr. 

Porter, IN 46304 
(219) 926-8651 

$2 million 

$3.9 million 

and groundwater. 

Groundwater Technology 

$19 million/ 

$37.2 million/ 

On-site cleanup of contaminated soil, 

220 Norwood Park S. 

Norwood, MA 02062 
(617) 769-7600 

$1.9 million 

$3.4 million 


Emcon Associates 

$19 million/ 

$24.3 million/ 

Designs waste-disposal facilities, cleans 

1921 Ringwood Ave. 

San Jose, CA 95131 
(408) 275-1444 

$1.2 million 

$3 million 

up hazardous-waste sites, and 
performs testing and laboratory 
analysis of contaminated areas. 

Environmental Treatment & 
Technology 

16406 U.S. Route 224 

East Findlay, OH 45840 
(419) 423-3526 

$101.4 million/ 
$2.8 million 

$137 million/ 
$2.4 million 

SOI 

Cleanup of hazardous-waste sites. 
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predicts Marc Sulam, an analyst who 
follows the industry for Kidder, Pea¬ 
body & Company in New York. 

Treatment and disposal may be the 
biggest sector of the industry, but 
cleaning up polluted sites has gotten 
the most publicity and is expected to 
grow the fastest. “Private industry will 
spend multiples of what the federal 
government spends on Superfund 
cleanups in order to avoid being sued,” 
says Sulam. The 1980 Superfund Act 
makes companies liable for the costs of 
dealing with pollutants they dumped 
and later abandoned. Cleaning up these 
contaminated sites will be one of the 
fastest growing areas of the business— 
and the one in which new technology 
will probably play the biggest role. 

Cleanup companies use various kinds 
of portable equipment to partially or 
fully break down hazardous chemicals 
in soil or water. Hazardous matter that 
cannot be fully eliminated at the site is 
generally shipped to commercial land¬ 
fills or incinerators. 

Various companies are developing 
processes that use bacteria and other 
microscopic organisms to digest—and 
thereby completely eliminate—hazard¬ 
ous pollutants. Such microbes are being 
used in sewage treatment to scavenge 
toxic metals and other chemicals. 

Groundwater Technology fortifies 
pollution-eating bacteria to speed the 
natural cleanup process. This tech¬ 
nique, called enhanced natural degrada¬ 
tion, pumps the groundwater from a 
waste site and adds oxygen and nutri¬ 
ents to encourage the growth of natu- 


EPA RULES RUN THE INDUSTRY 


T he industry of managing hazardous waste has de¬ 
veloped to satisfy government regulations aimed at 
keeping the environment free of contaminants. 

Two key laws set guidelines for the industry. The Re¬ 
source Conservation and Recovery Act (RCRA), passed in 
1976 and amended in 1984, aims “to minimize the land dis¬ 
posal of hazardous waste,” says J. Winston Porter, assis¬ 
tant administrator of solid waste and emergency response 
for the Environmental Protection Agency, which is re¬ 
sponsible for supervising hazardous-waste management. 

This law regulates the disposal of about 500 chemicals, 
mandating treatment for sludges, wastewater, and other 
industrial by-products containing those chemicals—usual¬ 
ly by burning or chemical processes. The residues must be 
buried in federally regulated landfills designed to keep 
hazardous waste from contaminating the environment. 
The law also requires businesses to devise plans for reduc¬ 
ing the amount of waste they generate, a requirement 


that has created consulting opportunities for companies 
with expertise in recycling and conservation. 

The Superfund Act of 1980 also has a profound effect on 
the waste-management industry. This bill calls for the 
cleanup of about 20,000 abandoned sites where companies 
dumped their pollutants before the RCRA was passed. 
Congress toughened the Superfund Act in 1986 by allocat¬ 
ing $8.5 billion for cleaning up these sites through 1991. 
Most of this money will go to companies that specialize in 
decontaminating soil and water. 

Another aspect of the 1986 Superfund amendment 
should spur demand for technologies that reduce the vol¬ 
ume of hazardous waste, including recycling and incinera¬ 
tion. The amendment gives states until 1990 to prove that 
they have the capacity to dispose of all the hazardous 
waste generated within their borders for the next 20 
years. States that fail to meet this deadline will be ineligi¬ 
ble for federal Superfund cleanup money. 
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TREATING HAZARDOUS WASTE 


A lmost all hazardous waste winds up in landfills, 
and federal regulations require that such waste be 
treated before burial to reduce the waste’s toxicity 
by 99.99 percent. The primary types of treatments are 
each suited for different kinds of hazardous waste. 

Incineration. Organic materials, which include indus¬ 
trial solvents, pesticides, and paints, can be almost com¬ 
pletely destroyed in incinerators. Burning these wastes 
reduces their volume by three-fourths, leaving an ash resi¬ 
due that must be deposited in a hazardous-waste landfill. 

Chemical treatment. An alternative to burning organic 
wastes is to break them down chemically into harmless el¬ 
ements such as oxygen, hydrogen, and carbon. Though 
not necessarily more effective than incineration, chemical 
treatment is used when incinerators are not available— 
often, for example, at landfill sites. 

Stabilization. Neither incineration nor chemical treat¬ 
ment breaks down toxic metals, so disposers concentrate 
on keeping such metals separate from the environment— 
by sealing the metals in a hard material such as cement, or 
making the metals themselves so hard that, once buried, 


they will not leach into the soil or water. Unfortunately, 
stabilization usually increases the volume of the waste. 

Microbe treatment. A few kinds of hazardous waste, 
including PCBs, mercury, and lead, can be digested by bac¬ 
teria and other microbes and thereby reduced to harmless 
elements. Because biological treatment is the most expen¬ 
sive hazardous-waste solution, it’s considered a last-ditch 
effort, says Suellen Pirages of the National Solid Waste 
Management Association. 

Deep-well injection. Current federal regulations do not 
require treatment of highly diluted wastes—water that 
contains less than 2 percent hazardous materials. The 
standard disposal method for such wastewater is to me¬ 
chanically inject it into pockets of rock thousands of feet 
underground. Much wastewater is a by-product of oil pro¬ 
cessing, and petroleum companies typically put it back in 
the wells from which they pumped the oil. But the days of 
untreated wastewater may be numbered. Last August, as 
part of the Resource Conservation and Recovery Act, the 
EPA was scheduled to decide whether deep-well injection 
of wastewater can continue without regulation. 


rally occurring bacteria that eat such 
substances as benzine, PCBs, and chlo¬ 
rinated solvents. (Benzine is a carcino¬ 
gen found in gasoline; PCBs—polychlo¬ 
rinated biphenyls—insulate electrical 
equipment; chlorinated solvents are 
used to clean metals.) The fortified 
groundwater goes back into the soil, 
where the microbes attack the pollu¬ 
tants. Groundwater Technology says 
its technique cuts the time needed to 
biodegrade chemicals from decades to 
about nine months. The company is al¬ 
ready using its system at a number of 
Superfund cleanup sites. 

Other companies working on bacte- 
ria-powered techniques for dealing with 
hazardous waste include Du Pont Bio¬ 
systems; Detox Industries of Sugar 
Land, Tex; and Ecova, based in Red¬ 
mond, Wash. 

Although microbiological approaches 
have been effective in some cases, the 
wider application of this technology will 
depend on successful tinkering with mi¬ 
crobes’ genes to create new strains of 
organisms that can digest a wider vari¬ 
ety of pollutants. Privately held Genen- 
cor of South San Francisco is using ge¬ 
netic engineering to develop both 
microbes and enzymes to deal with vari¬ 
ous pesticides, which are difficult to de¬ 
grade by other methods. 

Chemical Waste Management is also 
active in the cleanup business, leading 
the development of a new technology 


called freeze crystallization. This tech¬ 
nique purifies water by freezing it, 
forming ice crystals of clean water that 
can be separated from the contami¬ 
nants. Freeze crystallization requires 
just 14 percent of the energy needed for 
existing water treatments, which boil 
out the water. Freeze crystallization 
also doesn’t cause air pollution. 

Canonie Environmental Services 
Corp., another cleanup leader, has de¬ 
veloped a proprietary technology to 
separate liquid pollutants from soil. The 
company’s “low-temperature thermal- 
aeration soil-remediation process” 
cooks tainted soil in a giant oven, con¬ 
verting liquids to gas. Pollutants are fil¬ 
tered from the gas as it leaves the oven. 
Canonie then either incinerates the par¬ 
ticles or buries them in landfills, and re¬ 
turns the clean soil to the ground. 
Eighty percent of the company’s busi¬ 
ness involves Superfund sites, with cli¬ 
ents such as General Electric, Xerox, 
and Fairchild. 

Another leader in hazardous-waste 
remediation, Environmental Treatment 
and Technology Corp., uses a mobile in¬ 
cinerator to burn PCBs at the site in 
question. This eliminates the need to 
transport chemicals elsewhere for 
treatment and disposal. 

Because the vast majority of hazard¬ 
ous wastes are handled by the compa¬ 
nies that produce them, a supporting in¬ 
dustry of engineering and consulting 


firms has developed to help them do it. 
Many of these consultants also design 
landfills and incinerators. 

Pittsburgh-based NUS Corp., for ex¬ 
ample, constructs landfills at hazard¬ 
ous-waste sites, and also designs and 
builds incinerators. Emcon Associates, 
which went public last year, built its 
reputation on designing landfills and in¬ 
cinerators, and recently branched out 
into the cleanup end of the business. 

Landfill leader Chemical Waste Man¬ 
agement is also moving into the con¬ 
sulting business. Last year, the firm 
started a service to advise clients on 
ways to minimize the amount of pollut¬ 
ants they create as they go about their 
business. 

The first step in any hazardous- 
waste-management project is determin¬ 
ing the magnitude of the problem, and 
some companies specialize in testing 
soil and water for toxins. The precise 
danger posed to people, animals, or 
plants also must be determined. 

Analysts consistently praise Enseco 
Inc. for the quality of its management 
and services. The company works main¬ 
ly for the Environmental Protection 
Agency, identifying and tracking the 
movement of pollutants at Superfund 
sites, but also does significant business 
with engineering firms that design 
landfills and incinerators. In addition, 
Enseco advises clients on how to deal 
with the complex maze of federal regu- 
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THE CRISIS OF INFECTIOUS WASTE 


F or the past two summers, New York and New Jer¬ 
sey were forced to close miles of beaches when 
used hypodermic needles and other medical refuse 
washed ashore. Some of the waste was infected with the 
AIDS and hepatitis-B viruses. 

The problem is not confined to a few beaches. Many ex¬ 
perts see a crisis in infectious-waste disposal. Nearly 
500,000 tons of such wastes are generated each year, ac¬ 
cording to the National Solid Waste Management Associa¬ 
tion. The volume of infectious waste—needles, syringes, 
gauze, dressing gowns, and anything else that has come in 
contact with a patient—is increasing dramatically. But the 
technology and services available for safely disposing of 
these wastes are too primitive to handle the burden. 

Even though infectious waste poses a potential health 
hazard, the federal government has no plans to regulate 
its disposal. However, 31 states now have laws requiring 
hospitals to disinfect such waste before they bury it in 
landfills. Disinfection involves either steam cleaning in an 
autoclave, or incineration. 

Both methods have severe limitations. Autoclaving 
does not completely sterilize the waste, nor does it com¬ 
press it or change its appearance; autoclaved waste is vi¬ 
sually indistinguishable from unprocessed waste. And 


many incinerators cannot bum plastic materials, which 
are increasingly common in medicine, without creating un¬ 
lawfully high levels of air pollution. 

Two small companies are aggressively working on solu¬ 
tions. Medical Safetec Inc. has invented machines that 
grind up infectious materials and disinfect them with chlo¬ 
rine. The company sells small models to hospitals and has 
a larger model in its treatment plant in Indianapolis. A sec¬ 
ond plant is under construction in Waterbury, Conn. 

The other innovator is Miami-based MedX, which was 
bought last year by Attwoods PLC, a British waste-man¬ 
agement company. MedX president Carlos Campos says 
Attwoods is “pumping millions [of dollars] into research 
and development,” including work on an incinerator that 
can burn plastics without creating excess air pollution. 
MedX is expanding its infectious-waste disposal service 
from Florida throughout the Southeast. 

Vishnu Swarup, first vice president of research for Pru- 
dential-Bache Securities in New York, sees infectious- 
waste disposal as a relatively small market within the haz¬ 
ardous-waste management industry. But he predicts 
growth of between $200 million and $300 million a year. 
“The technology available today is the major obstacle to 
growth,” says Campos. “The industry is still in diapers.” 


lations governing hazardous waste. 

Effective technology is vital for suc¬ 
cessfully managing hazardous waste, 
but other factors also come into play. To 
a great extent, the hazardous-waste 
management industry is ruled by gov¬ 
ernment regulations (see “EPA Rules 
Run the Industry,” p. 28). Companies 
that generate waste don’t want to 
spend any more to get rid of it than they 
have to, so waste-management compa¬ 
nies must constantly monitor EPA regu¬ 
lations to keep costs down. The best 
techniques are considered expensive 
overkill if they go beyond what govern¬ 
ment standards require. 

Freeze crystallization is a case in 
point. “Freeze crystallization probably 
could come on line quickly,” says Suel- 
len Pirages, managing director for envi¬ 
ronmental policy for the National Solid 
Waste Management Association. “But 
there are uncertainties about its appli¬ 
cations because there are uncertainties 
about how much waste minimization 
the federal government will require in 
the future.” 

Current EPA rules give the edge to 
those companies that develop the best 
and cheapest technology to reduce the 
bulk of waste the agency has tagged as 
hazardous, thereby minimizing the 
amount that has to be buried in expen¬ 


sive, heavily regulated landfills. That 
could mean trouble for landfill compa¬ 
nies such as market-leader Chemical 
Waste Management. But landfills will 
remain the final resting place for most 
types of hazardous waste, and Chemi¬ 
cal Waste Management has already be- 



Cleaning up polluted sites 
should be the industry’s 
fastest growing segment. 


gun aggressive diversification into oth¬ 
er aspects of its industry. 

Perhaps the biggest danger facing 
companies comes after they’ve landed 
contract for a cleanup or disposal job. 
Along with their clients, commercial 
waste-management firms may also be 
held liable for any environmental dam¬ 
age caused by the substances they treat 
and bury. In April 1985, for example, 
Waste Management was fined $2.5 mil¬ 
lion for illegally dumping toxic chemi¬ 
cals in Ohio. Just last March, a fire 
broke out in Enseco’s New Jersey labo¬ 
ratory, and local residents are now su¬ 
ing the company for contamination of 
the environment. 

Not surprisingly, the advent of big- 
ticket environmental-damage lawsuits 
has led many insurance companies to 
stop writing liability policies for hazard¬ 
ous waste, or at least raise premiums ° 
and limit coverage. To cope, some haz- E 
ardous-waste producers have created | 
their own insurance carriers. For exam- % 
pie, in June 1986, 17 small to medium-1 
sized chemical companies banded to-S 
gether to form their own hazardous- 
waste-insurance company. ■ 


Susan Gilbert works as an associate edi¬ 
tor for the New York Times’ Good Health 
magazine. 
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Expert Systems 
And The Law 

Federal regulations and potential litigation 
pose dangers to a budding business 

BY EDWARD WARNER 


T 

HE STOCK MARKET 
crash of 1987 revealed 
the darker side of com¬ 
puter automation. According to a gov¬ 
ernment commission, the October free- 
fall was caused partly by computerized 
program trading, in which brokers’ 
computer programs constantly com¬ 
pare the difference between the price of 
commodities futures and stocks. These 
price differences can change so fast 
that only computers can react quickly 
enough to take advantage of them. 
When stock prices started their dive, 
however, the system began feeding on 
itself, spinning the market out of hu¬ 
man control and approaching what the 
chairman of the New York Stock Ex¬ 
change later called a “meltdown.” 

The brokers of Black Monday readily 
delegated those buy/sell decisions to a 
computer program, but society at large 
is uneasy about using computers to 
make, or even give advice about, high- 
risk decisions. Nonetheless, software is 
becoming available which can do just 
that. These programs, called “expert 
systems,” contain the knowledge of ex¬ 
perts in a field and the logical rules 
those experts follow to solve a problem. 
Expert systems can advise a doctor on 
which medicine to prescribe for a pa¬ 
tient’s symptoms, tell an auditor how 
tax law might apply to a budgetary line- 


item, or decide in seconds whether a ra¬ 
dar blip is an enemy rocket or a mete¬ 
or—a task they will tackle for the Star 
Wars program. 

No one questions the utility of 
spreading expert knowledge, but what 
happens when an expert system makes 
a mistake? What will be the reaction 
when, for example, a glitch in the soft¬ 
ware causes a prescription program to 
specify the wrong medicine? Unlike 
program-trading software, which bro¬ 
kerage houses developed themselves, 
expert systems are being produced 
both for internal corporate use and for 
sale to third parties. Sales of expert sys¬ 
tems leaves someone to blame, and 
some observers say the greatest obsta¬ 
cle to the spread of such systems is fear 
of litigation. 

Nowhere is the concern over product 
liability stronger than among compa¬ 
nies working on expert systems for 
medical applications, where malprac¬ 
tice suits already abound. “I know of in¬ 
teresting endeavors that never came to 
light because of liability problems,” 
says Dr. Braxton Degarmo, owner of 
the Medical Software Consortium, a St. 
Louis supplier of medical software. De¬ 
garmo participated in a U.S. Army/ 
NASA effort to develop an “intensive- 
care stretcher,” an unmanned emer¬ 
gency room for use on space vehicles. 


The stretcher would have monitored pa¬ 
tients’ vital signs and its expert system 
would have responded to changes in 
their condition with treatments such as 
drug injections. A medical-products 
company, he recalls, was ready to pro¬ 
duce the stretcher’s hardware, but 
balked at getting involved with the soft¬ 
ware because of concerns about the po¬ 
tential for lawsuits. 

Expert systems consultant Tom J. 
Schwartz also knows of a medical ex¬ 
pert system that was stalled because of 
legal doubts. The system’s producer 
“sank a couple of man-years [of devel¬ 
opment time] into it and, when they 
looked at the cost for liability insurance, 
they said ‘no way’,” recalls Schwartz. 

Litigation worries, says Degarmo, 
are particularly strong at universities, 
which are among the centers of medical 
expert systems development. A case in 
point: the Caduceus medical expert sys¬ 
tem at Carnegie-Mellon University in 
Pittsburgh, 17 years in development 
and still awaiting commercialization. 

Despite these fears, the Health In¬ 
dustry Manufacturers Association pre¬ 
dicts that, in the next 10 years, the big¬ 
gest changes in health care will come 
from software. Expert systems “still 
haven’t reached the capacity in the 
health-care system that their potential 
would indicate,” says association presi- 






dent Frank E. Samuel, Jr. 

Expert systems will also be widely 
used in the corporate sector. Boiler 
manufacturer Combustion Engineer¬ 
ing of Stamford, Conn., for example, 
uses an expert system to collect the 
knowledge of its best designers, speed¬ 
ing the design process and easing the 
transition when designers leave the 
company (see “Success Story,” Septem¬ 
ber 1988). Coopers & Lybrand, the ac¬ 
counting firm, has a system that dis¬ 
penses tax advice to its auditors, and 
Honeywell-Bull sales representatives 


use an expert system to configure cus¬ 
tomers’ computers by simply entering 
the customers’ needs. By one analyst’s 
estimate, about half of the companies 
listed in the Fortune 500 are developing 
expert systems. 

Expert systems will also be sold com¬ 
mercially. Louis Robinson, publisher of 
the Spang Robinson Report on Artifi¬ 
cial Intelligence newsletter, believes 
expert systems will one day be so preva¬ 
lent that computer companies will rou¬ 
tinely include them with their hardware 
the way they bundle-in software today. 


However, lawyers warn that before 
expert systems become commonplace 
they will probably become ensnared in 
the widening web of product-liability lit¬ 
igation. According to the Brookings In¬ 
stitution, the number of product-liabil¬ 
ity lawsuits increased eightfold from 
1974 to 1986, when 13,595 such cases 
were filed. One reason is the increasing 
number of lawyers who specialize in 
computer-related issues, up from 100 in 
1980 to 1,100 in 1985. 

Mixing these numbers with a slug of 
hyperbole, consultant Schwartz warns, 


OCTOBER 1988 / HIGH TECHNOLOGY BUSINESS ■ 33 








“There’s 200,000 lawyers out there 
waiting for an expert system to kill a lit¬ 
tle old lady—and they’re going to sue 
everybody in sight.” 

Of course, a suit does not automati¬ 
cally mean a loss in court. “The likeli¬ 
hood is that there would be many suits, 
but few judgments” against expert sys¬ 
tems, predicts Richard Neely, a judge in 
the West Virginia Supreme Court of 
Appeals and an expert on product liabil¬ 
ity. But no expert-system producer 
wants to be the first to be saddled with 
a hefty judgment, and all expert sys¬ 
tems producers worry that everyone's 
insurance rates will soar after the the 
first company loses a suit. “A lot of peo¬ 
ple are waiting for that first test case,” 
says Degarmo. 

That first case is still over the hori¬ 
zon, so legal experts are looking closely 
at other lawsuits involving similar elec¬ 
tronic products. In 1986, the U.S. Su¬ 
preme Court upheld a $350,000 decision 
against Dun & Bradstreet, which pro¬ 
vides credit information on U.S. compa¬ 
nies, in a libel suit brought by a Ver¬ 
mont builder whose reputation was 
harmed by erroneous information from 
Dun & Bradstreet’s computerized data¬ 
base. In 1982, NCR Corp. suffered a 
$2.3-million adverse judgment when a 
California court ruled that Glovatorium 
Inc., a dry cleaner, had been defrauded 
when NCR computers did not perform 
as promised. 

C omputer programs usually 
come with disclaimers that 
deny responsibility if the soft¬ 
ware fails to work as prom¬ 
ised, but lawyers say these disavowals 
will offer little refuge when the sum¬ 
mons hit the fan. Glovatorium’s lawyer, 
Richard Perez, says he won his case de¬ 
spite several disclaimers in the NCR 
contract. One reason disclaimers carry 
little weight is that most software buy¬ 
ers never sign the enclosed license- 
agreement cards, notes Dan Shafer, 
editor of Intelligent Systems Analyst, 
a newsletter. 

Eventually, something stronger than 
a disclaimer may be needed. In June, 
the House Energy and Commerce Com¬ 
mittee approved a bill that would make 
companies liable if they fail to provide 
an adequate warning about hazards 
posed by their products. 

Should an expert system user suffer 
damage, there will no shortage of par¬ 
ties to blame. Experts say possible law¬ 
suit targets may extend from the user 


to the programmer, the supplier, and 
even the expert whose knowledge went 
into the program. In determining who is 
at fault, lawyers say a great deal will 
hinge on whether the system lets the 
user make the final decision. Pointing 
to a case where an automatic radiation- 
therapy machine inadvertently dis¬ 
pensed lethal overdoses (see “Federal 
Rules on Expert Systems,” p. 35), Ed 
Miller, director of the Food and Drug 
Administration’s compliance division 
for radiological products, says “the rea¬ 
son [the overdose] could occur was an 
attempt to make the system more user 
friendly.” Unfortunately, expert sys¬ 
tems may be needed in situations where 
equipment is more sophisticated than 
the typical technician. 

Another indicator of blame, lawyers 
say, is whether the software is found to 


“There’s 200,000 
lawyers out there 
. * waiting for a n , j 
I Wpert system to kill a 
W little old lady-^ond 
they’re going to sue 
everybody in sight.. ” 


have a “bug,” or programming error. 
The prevalence of bugs, even in soft¬ 
ware involved in life-and-death deci¬ 
sions, is indicated by a recent FDA re¬ 
port that says bugs were behind 79 of 
the 84 computer-product recalls the 
agency initiated between 1983 and 1987. 
Judge Neely believes that bugs, not an 
expert’s errors, pose the greatest po¬ 
tential for litigation against any type of 
software. Once customers come to ex¬ 
pect a certain level of performance 
from any program—for instance, that it 
will add and subtract correctly—then a 
failure to meet that performance level 
“is like making a Buick with a wheel 
that falls off,” he says. 

No software company has yet lost a 
lawsuit brought over a bug, however. 
In 1986, Lotus Development Corp. was 
sued by a Florida construction company 


that claimed a bug in Lotus’ 1-2-3 
spreadsheet program caused the build¬ 
er to overbid on a contract. Lotus 
blamed user error, and the case was set¬ 
tled out of court in Lotus’ favor. But 
Boston-area lawyer Peter Marx, chair¬ 
man of the New England Computer 
Law Forum, thinks the Lotus case is 
only the first in a wave of such suits. 
Marx warns that the courts will be in¬ 
creasingly inclined to hold programs to 
the strictest standard of liability. 

Not only will expert systems need to 
be bug-free, they will also need to leav¬ 
en their specialized knowledge with 
common sense. That may be very hard 
to do, says B. Chandrasekaran, director 
of the artificial intelligence research lab 
at Ohio State University. He points out 
that common sense consists of simple 
rules that everyone knows—such as the 
fact that two objects cannot occupy the 
same space—but also of other rules 
that have yet to be recognized. If we 
don’t know all the rules of common 
sense, he asks, how can we program an 
expert system to think as intelligently 
as a human does? 

Expert system vendors challenged in 
court will probably claim that their 
products are the equivalent of text¬ 
books. Howard Kramer, assistant di¬ 
rector for market regulation at the Se¬ 
curities and Exchange Commission, 
says computerized investment advisers 
are no different than any other re¬ 
search report. But consultant Schwartz 
disagrees. “Our society puts more 
stock into what a computer says than 
what a textbook says,” he says. “Com¬ 
puters give interactive knowledge.” 

Software makers may also claim that 
expert systems are still an inexact sci¬ 
ence. But that defense is also not ex¬ 
pected to hold water. Predicting the 
weather may seem equally inexact, but 
three years ago the courts ordered the 
U.S. government to pay $1.25 million to 
the survivors of four fishermen who 
perished in an Atlantic storm. The men 
had relied on an inaccurate National 
Weather Service forecast. 

Software companies that make ex¬ 
pert-system shells—the software used 
to develop an expert system—or that 
develop expert systems only for their 
own internal use, may think they don’t 
have to worry about liability suits. But 
many lawyers say their sense of securi¬ 
ty may be illusory. If a product fails be¬ 
cause it was built on a flawed structure, 
that structure may be held liable. Ex¬ 
pert systems built by a company only 
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FEDERAL RULES ON EXPERT SYSTEMS 


W hile attorneys wait for lawsuits to clarify the le¬ 
gal risks of expert systems, the federal gover¬ 
nment is already enacting regulations to control 
the use of such programs. 

In some cases, government agencies have applied the 
same measures they use to regulate human experts. In 
1986, for example, the Internal Revenue Service began 
treating income-tax software the same way it deals with 
human tax preparers: If the program gives “substantive 
instructions” for completing a tax return and makes mis¬ 
takes, it’s liable. 

Another agency, the Securities and Exchange Commis¬ 
sion, short-circuited the development of an expert system 
proposed by Computer Language Research of Carrollton, 
Tex. The SEC refused to rule that the company’s expert 
system would not have to register as a financial adviser— 
at least until the program was completed. Computer Lan¬ 
guage Research had wanted to create a version of its Fi¬ 
nancial Sense expert system that could make specific fi¬ 
nancial recommendations, not just generic ones, recalls 
product manager Steve Brown. The SEC, which draws the 


line at commercial computer programs that recommend 
specific stocks, left “the impression we might have some 
[legal] exposure there,” Brown says. 

The Food and Drug Administration has so far been the 
most aggressive expert-systems regulator because of its 
role in approving medical products. The FDA says the 
number of computerized medical products is increasing at 
an astronomical rate—so fast that this year the agency de¬ 
cided to specify what kind of software was not subject to 
review, a list that includes spreadsheets used in medical 
offices. Software that makes treatment decisions, howev¬ 
er, still must receive FDA approval, and with good reason. 
In 1986, a software bug in a computerized radiation-thera¬ 
py machine was blamed for the deaths of at least two pa¬ 
tients undergoing treatment at a Texas hospital. The radi¬ 
ation machine in question was recalled by the FDA, and a 
lawsuit is now pending. 

Ironically, the IRS, FBI, and Environmental Protection 
Agency are all developing or using expert systems on an 
in-house basis. Also, some law firms are using expert sys¬ 
tems to judge when conditions are ripe to file a suit. 


for its own use are less vulnerable, pro¬ 
vided they affect the company’s opera¬ 
tions alone. But corporations could be 
held accountable to their customers or 
employees. The federal government, 
for example, is required to maintain an 
accurate database of information on its 
employees; the Privacy Act of 1974 lets 
federal workers who lose out on a pro¬ 
motion or raise because of errors in the 
data sue for damages. 

Apart from the liability issue, expert 
systems also raise the question of who 
owns the knowledge in them. Dennis 
Deutsch, a computer lawyer in Hacken¬ 
sack, N.J., represents a client who pro¬ 
vided the expertise for an expert sys¬ 
tem as part of his job. The client has 
since lost that job, but wants to receive 
royalties on the system he created. “My 
client is claiming the system is owned 
by him in the absence of a contract” to 
the contrary, says Deutsch. 

To avoid ownership challenges, 
Deutsch says, “the employer must have 
an adequate pre-employment contract” 
with the expert whose knowledge is 
written into the program. Other steps 
that could help reduce the risk of litiga¬ 
tion include 

■ accurately representing the system’s 
abilities, 

■ creating a program that merely rec¬ 
ommends particular actions, instead 
of acting on its own, 

■ avoiding software bugs, 


■ making sure disclaimers are legible, 
understandable, and likely to be 
signed, and 

■ obtaining liability insurance. 

Despite the multitude of legal issues, 

few observers expect expert systems to 
wind up in the same dog house as nucle¬ 
ar power. Indeed, several expert sys¬ 
tems are already in use. 

For example, the Help system at Lat¬ 
ter Day Saints Hospital in Salt Lake 
City assists doctors throughout the hos¬ 
pital in interpreting patient data, such 
as lab tests. According to Dr. Homer 
Warner, who led the system’s develop¬ 
ment, the Help software is involved in 
approximately 80,000 decisions a day, 
and has improved the medical care of 
half a million patients in the 20 years 
since it came into use. 

To reduce the risk of liability, the sys¬ 
tem was thoroughly tested and makes 
only recommendations, says Warner. 
In fact, Warner believes medical “ex¬ 
pert systems are going to be the answer 
to litigation,” by keeping doctors from 
making the errors that lead to suits. 

Clearly, there are times an informa¬ 
tion-bearing product is so important 
that its utility must be recognized, liti¬ 
gation or not. This was the case with 
Jeppesen Sanderson Inc., a Denver 
company that converts government 
data into aircraft flight charts. After 
Jeppesen lost a major lawsuit in which 
its products had been blamed for an air¬ 


craft crash, the U.S. Congress took the 
unusual action of promising to indemni¬ 
fy Jeppesen if the government’s data 
ever proved to be at fault. The action in¬ 
dicated the charts’ value to the nation’s 
air-traffic system, says company presi¬ 
dent Horst Bergmann. 

Lawyer Marx believes a good next 
step would be for the courts to endorse 
the benefits of expert systems by sub¬ 
jecting them to a more forgiving liabil¬ 
ity standard. “We want to encourage 
people to innovate,” he says. 

The trade-off between benefits and 
risk will probably depend on how badly 
an expert system is needed. In poverty- 
stricken parts of the Third World, 
points out Ellen Staelen, a senior con¬ 
sultant at International Data Corp., a 
medical expert system could provide 
emergency advice, even for non-doc- 
tors. “When there’s such a deplorable 
lack of resources,” in these regions, she 
says, “one would hate to see the law¬ 
yers hold sway.” 

The public, not the experts, will ulti¬ 
mately decide the value and risk of ex¬ 
pert systems, through lawsuits and 
regulations. Such decisions may involve 
a willingness to accept some level of 
danger. As a comparison, researcher 
Chandrasekaran wonders what would 
have happened to the automobile if, at 
its introduction, someone had warned, 
“Here’s a technology that’s going to kill 
50,000 people a year.” ■ 
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I What 

should every 
company 

demand from a ^ 


computer system?^/ 


Growth. 


Introducin g the IBM A p plication System/400 . 

When your business is small, you can buy an IBM® Application System/400™ and it will be just 
the right size. 

Later on, you’ll still be smiling. 

That’s because as your company grows, your Application System/400 can grow right along 
with you. And the investments you made at first-in software, training, and peripherals-will still be 
working for you. 

That’s what the IBM Application System/400 is all about. It comes from IBM’s leadership with 
over a quarter million mid-size computer systems in place, and it does what growing companies have 
told us they want. 

It lets you grow into what you need, without outgrowing what you’ve paid for. 

Today: Solutions for your business , from the leader in business solutions . 

Never before has a mid-size computer system been introduced with so much proven software 













ready to go. Thousands of programs that run on IBM’s System/36 and /38 can run on the IBM 
Application System/400. 

Even better, any program you start with, you can stay with. No matter how big your Application 
System/400 gets, your software will always work. 

Tomorrow: Protection for your investment as your business g rows . 

Most models of the IBM Application System/400 come rack-mounted like a stereo system. 
Components slide in and out, so you can upgrade right on the spot. You’re not locked into any 
particular setup. Your system’s only as big as you need, and making it bigger is easy. 

What’s more, the Application System/400 comes with a state-of-the-art education system, plus 
customer support that’s unmatched in the industry. 

For a free brochure, or to arrange for a detailed discussion about the Application System/400, 
call 1-800-IBM-2468, ext. 82. _ 


The Bigger Picture 







































it Seemed 
Like a Good idea 
At the Time 




Technologies come and go. People celebrate new ideas, but 
pay little attention to those that fail. Here’s a second look 
at some technologies that were supposed to make it big, 
but didn’t. 


BY HERB BRODY 



NUCLEAR-POWERED PLANES 


The General Dynamics proposal to 
build a nuclear-powered bomber epito¬ 
mized the 1950s, an era when nuclear 
energy seemed the tool for almost any 
massive job, from blowing up a city to 
generating electricity to propelling a 
submarine. 

Using conventional power to take off, 
the jets would cruise indefinitely on the 
energy produced by a small amount of 
uranium undergoing nuclear fission. 

General Dynamic’s research, started 
in 1951, culminated in the NB-36 bomb¬ 
er, which flew frequently between 1955 
and 1957. Though conventionally 
powered, the NB-36 carried a 17-ton nu¬ 


clear reactor built by General Electric. 

A nuclear jet was operated in 1956, 
but only in a wind tunnel. Air sucked 
into the turbine was heated by fission¬ 
ing uranium. Hot exhaust expelled 
from the back provided thrust. Prob¬ 
lems arose, however, in efficiently 
transferring large amounts of nuclear 
generated heat to the air. 

That’s as far as it went. President 
Kennedy killed the program in 1961. A 
major concern was that such a plane 
might crash and contaminate large ar¬ 
eas with radioactivity. Fortifying the 
reactor against such an impact would 
have made it unacceptably heavy. ■ 



JETPACiCS 

If they gave out awards for pure tech¬ 
nological dazzle, then an honorable 
mention should go to the personal jet 
engine—one of the gee-whizziest gad¬ 
gets ever invented. A highlight of the 
1964-65 New York World’s Fair was a 
stunt pilot donning a rocket backpack 
and zooming over the Unisphere. 

The U.S. Army started funding re¬ 
search on jetpacks in the 1950s; Bell 
Aerospace developed the rocket pack of 
World’s Fair fame. To save weight, the 
rocket pack carried only enough liquid- 
hydrogen fuel to fly for 21 seconds. The 
Army elected not to buy any. 

In the late 1960s, Bell and Williams 
International, a specialist in small jet 
engines, offered a “jet flying belt” that 
could fly for about 10 minutes. Better, 
said the Army—but no thanks. 

Losing interest in the program, Bell 
licensed its technology to Williams, 
which created the Williams Aerial Sys¬ 
tems Platform, or WASP. Developed for 
the Marine Corps, the WASP mounted 
on a small structure with handlebars— 
a sort of jet-powered motorcycle that 
flew. The pilot could hover or move in 
any direction by leaning and turning 
the handlebars. 

But WASP had no compelling military 
justification; a flying soldier would be 
ridiculously easy to pick off. The Ma¬ 
rines dropped the idea and the Army 
picked it up again. In the early 1980s the 
WASP II was built; it stayed aloft for 
half an hour and reached 60 to 70 miles 
per hour. The Army only test-flew a 
prototype. 

And there the story ends—almost. 
No money is now being spent on person¬ 
al jet flight, but an engine very similar 
to the tiny one that powered the original 
prototype has been chosen by the Navy 
for its F-107 cruise missile. ■ 
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QUADRAPHONIC 

SOUND 



If stereo sound is good, then “quadra¬ 
phonic” sound—music split four ways 
instead of two—would be better, right? 
Unfortunately, quad sound was a mar¬ 
ket fiasco. 

There are plenty of reasons for the 
flop. For one thing, it’s practically im¬ 
possible to hook up four speakers in a 
typical room without running wire 
across a doorway. Moreover, quad 
speakers provide only “a relatively mi¬ 
nor improvement” in sound quality, 
says David Lachenbruch, editorial di¬ 
rector of TV Digest, a newsletter cover¬ 
ing the consumer-electronics industry. 

Also, the audio industry never estab¬ 
lished standards. Arch-rivals RCA and 


CBS championed 
incompatible for¬ 
mats. Records 
made with the 
CBS SQ system 
would not deliver 
quad sound un¬ 
less played on SQ 
equipment; RCA’s 
system, CD4, re¬ 
quired a special 
stylus. 

The technology 
might have had a better chance if it had 
caught on with FM broadcasters. But 
the proliferation of CB radios in 1973-74 
created nagging radio-wave interfer¬ 


ence, which forced the FCC to cancel 
plans for a quad-broadcast standard— 
despite an $8-million, three-year lobby¬ 
ing effort by audio companies. ■ 



EIGHT-TRACK TAPES 


In retrospect, it seems obvious that 
eight-track tapes would fizzle. The fact 
that these klutzy systems enjoyed any 
success at all demonstrates the crude¬ 
ness of mid-1960s audio technology. 

In the early 1960s, consumers could 
get high-fidelity sound from records, 
FM radio, or reel-to-reel tape. Records 
and open-reel tape were obviously inap¬ 
propriate for cars, and it was difficult 
for car radios to receive FM stations. 

First came the four-track, developed 
by Learjet for its private aircraft. Next, 
Lear joined with RCA and Motorola to 


produce eight-track devices. 

Ford ordered eight-tracks for some 
of its 1965 models. “We went from 
scratch to full production in nine 
months,” recalls Oscar Kusisto, then 
general manager of Motorola’s automo¬ 
tive sector. Millions of eight-track decks 
were sold, but the curtain rang down al¬ 
most as quickly. Mechanically, eight- 
track tapes were too complex. The ar¬ 
rival of audio cassettes in the late 1960s, 
coupled with improvements in FM 
broadcasting, marked the end of the 
road for eight-track tapes. ■ 


ELECTROMOLECULAR PROPULSION 


Consider the case of Norman Haber. In 
1982, this inventor from Towaco, N.J., 
proclaimed a new method of chemical 
analysis, dubbed electromolecular pro¬ 
pulsion (EMP). This method promised to 


handle in minutes analyses that took 
hours or longer using conventional 
techniques. 

According to Haber, EMP involves 
electrically neutral molecules, such as 


dyes, that move across a filter paper 
when a high voltage is applied. Mole¬ 
cules of different weights move at dif¬ 
ferent speeds in the electric field, sort¬ 
ing themselves for identification. 

Haber said that the high-voltage pro¬ 
cess made possible a simple, one-minute 
procedure for testing blood for high- 
density lipoproteins, which are linked to 
heart disease. Publicly owned Haber 
Inc. established a subsidiary, Life 
Signs, which planned to operate a na¬ 
tionwide network of centers that would 
use EMP to test blood. 

Today, Life Signs runs only one cen¬ 
ter, which uses conventional analysis 
tools, not EMP. Undaunted, Haber says 
his company will market an EMP ma¬ 
chine this year. ■ 
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Proponents of fusion energy have long 
hoped to harness the process that 
makes stars shine. But despite billions 


fusion 

of federal research dollars, fusion has 
yet to produce a single microwatt of 
electricity. 

All the brilliant scientists working on 
fusion—the joining of light atoms to 
make heavy ones—have yet to solve the 
most basic problem: how to confine the 
fuel when it becomes superheated to 
the point where atomic nuclei overcome 
their natural repulsion for each other. 

The best U.S. hope for fusion is 
Princeton’s toroidal fusion test reactor 
(TFTR), which uses huge magnets to 
confine hot hydrogen nuclei in a dough¬ 
nut-shaped chamber. Scientists hope 


energy 

the TFTR will put out as much energy 
as it takes to run the magnets and heat 
the fuel. A practical reactor will need 
“ignition,” a self-sustaining fusion 
flame requiring no energy input. 

But the TFTR reactor has only made 
dry runs, using only the hydrogen iso¬ 
tope deuterium. A practical fusion reac¬ 
tor also requires tritium, a radioactive 
isotope. Scientists are trying to solve as 
many problems as possible using 
straight deuterium before adding “hot” 
tritium. To reach the ignition stage, sci¬ 
entists must heat the fuel 10 times hot¬ 
ter than current temperatures. ■ 


IFOOD IRRADIATION 


Talk about an image problem. Here’s a 
process that rids food of fungi, insects, 
and bacteria. It keeps produce from 
spoiling and sprouting. It removes the 
risk of trichinosis from uncooked pork 
and salmonella from chicken and, un¬ 
like chemical treatment, leaves no resi¬ 
due in the food. Some two billion tons of 
food are treated with radiation annually 
in 19 countries; the Soviet Union alone 
irradiates about 800 million pounds of 
grain a year. Yet despite vigorous pro¬ 
motion by irradiation companies, the 
process is virtually unused in the Unit¬ 
ed States. 

The food industry sees little incentive 
to adopt the technology. Companies 
worry that implementing irradiation 
would suggest that unirradiated food is 
unfit. Zapping chicken, for example, 


would rid the meat of salmonella and 
lysteria—but starting the practice 
would call attention to the presence of 
those germs in untreated chicken. 

The government classifies irradiation 
as an additive, so irradiated food must 
be labeled as such. Food packagers and 
meat and produce distributors fear pub¬ 
lic resistance to anything bearing the 
word “radiation.” Sometime this year, 
the Food and Drug Administration may 
reduce its requirement, permitting a la¬ 
bel to carry only a standard logo sym¬ 
bolizing irradiation. 

The food industry’s indifference to ir¬ 
radiation has forced the two companies 
supplying the service, Radiation Tech¬ 
nology Inc. and Isomedix, to focus on 
the medical market instead. 

Isomedix president John Masefield 



sums up the situation: “We’re ready to 
irradiate food, but the initiative must 
comefromthefoodcompanies.” ■ 



rotary mmmmms 


Back in the 1960s, designers came up 
with a car motor that uses a spinning ro- 
tar instead of pistons. The rotary en¬ 
gine, sometimes called a Wankel en¬ 
gine, has fewer moving parts than the 
piston type and runs more quietly and 
smoothly. Rotary engines also pack a 
lot of power into a small space—twice 
the horsepower of a piston engine with 
the same displacement. 

The rotary engine spearheaded Maz¬ 
da Motor Corp.’s entry into the U.S. car 
market in 1970 with rotary-equipped se¬ 
dans and a truck. Detroit perked up its 
ears; General Motors spent $50 million 
readying a rotary-engine car. 

But rotaries had problems. The seals 


that closed in the moving rotors wore 
out quickly, and the rotary attained its 
high power only at high engine speeds, 
performing comparably poorly at low 
speeds. The engine also tended to pol¬ 
lute and guzzle gas. By 1976, Mazda 
had switched entirely to conventional 
piston engines. GM and Ford have halt¬ 
ed or severely curtailed their rotary-en¬ 
gine development. 

In 1978, Mazda introduced the RX-7 
two-seat sports car with a rotary en¬ 
gine. Mazda claims to have licked the 
sealing problem, and says a catalytic 
converter cleans the exhaust. More 
than half a million RX-7s have been sold 
in the United States. ■ 


























Federal Express, which practically in¬ 
vented the prosperous business of over¬ 
night package delivery, in 1984 intro¬ 
duced another pacesetter: Zapmail. If 
overnight was good, then two-hour de¬ 
livery would be even better. But Feder¬ 
al stubbed its toe. 

Zapmail relied on facsimile technolo¬ 
gy. Customers either leased a Zapmail 
transmitter-receiver, or they handed 
their documents to a courier, who took 
them to the local Federal Express office 
for zapping. Laser printers produced 
crisp reproductions on bond paper, 
which was much more distinctive than 
the thin, coated paper most of today’s 

JOSEPHSON JUNCTIONS 


A graveyard of electronics technology 
would devote a big, expensive tomb¬ 
stone to Josephson junction processes. 
IBM alone spent $300 million trying to 
groom these ultrafast, low-power de¬ 
vices for use in general-purpose com¬ 
puters. The company quit its 15-year ef¬ 
fort in 1983, concluding Josephson 
junctions did not justify their additional 



fax machines use. 

Federal, however, couldn’t manage 
its telecommunications network, a 
patchwork of satellite links and terres¬ 
trial lines supplied by telephone compa¬ 
nies. Concedes spokeswoman Shirlee 
Finley: “We had a lot of problems with 
the hybrid network.” 

In response, Federal decided to orbit 
its own satellite. The company reserved 
a berth on the space shuttle for 1989, 
but Challenger’s crash in January 1986 
pushed the launch to 1992 or 1993. That 
was too long to wait and Federal axed 
Zapmail in September 1986, swallowing 
a pre-tax loss of $340 million. ■ 


cost and complexity. 

A Josephson junction consists of two 
superconducting films separated by an 
insulating layer that prevents current 
from flowing between the films when 
the junction is turned off and lets it flow 
when switched on. The switch between 
on and off is five times faster than that 
of the best silicon transistors. 

Throughout the 1970s, researchers at 
IBM, AT&T Bell Labs, and Fujitsu inten¬ 
sively developed superconducting 
switches. At its peak, IBM had 100 peo¬ 
ple working on the technology. But con¬ 
ventional silicon chips kept getting fast¬ 
er, and the incentive for developing 
Josephson junctions dwindled. 

IBM never achieved its grand vision 
of a superconducting computer, but Jo¬ 
sephson technology has recently come 
to market in a more narrowly targeted 
product. Hypres of Elmsford, N.Y., is 
producing Josephson chips for a super- 
high-speed oscilloscope, which monitors 
electronic circuits. ■ 


BUBBLE 

MENIORIBS 

Bubble-memory chips offer the best 
features of two other data-storage tech¬ 
nologies. Like silicon chips, they are 
rugged, solid-state devices with no mov¬ 
ing parts; like magnetic disks, they re¬ 
tain data after the power is turned off 
and are relatively unaffected by radia¬ 
tion. However, rapid improvements in 
silicon chips and floppy disks made bub¬ 
ble memories obsolete before they ever 
established a market foothold. 

Beginning in the late 1960s, organiza¬ 
tions such as Rockwell International, 
Bell Laboratories, and Texas Instru¬ 
ments poured tons of money into bub¬ 
ble-memory development. “It looked 
like a good way to replace disks,” says 
Texas Instruments fellow Clifton Penn, 
who ran the company’s bubble-memory 
program. 

A bubble-memory device consists of a 
thin coating of garnet on a nonmagnetic 
base. Binary ones and zeros are repre¬ 
sented by minute regions in the film 
that are magnetized oppositely from 
the rest of the film. Data can be re¬ 
trieved from such devices about 10 
times faster than from a rotating disk. 

Texas Instruments ran farthest with 
the idea. The company built a pilot pro¬ 
duction line for 160-kilobit memories 
and marketed a bubble-memory com¬ 
puter terminal. Much of the impetus 
came from then-CEO Pat Hagerty, a 
Bell Labs alumnus. Hagerty’s retire¬ 
ment let the air out of TI’s bubbles; by 
1978, the project was history. ■ 
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■ INTERVIEW ■ 


NTT Chairman 
Dr. Hisashi Shinto 



ON MANUFACTURING IN 
THE INFORMATION AGE 


I N TERMS OF MARKET capitalization, Nippon 
Telegraph & Telephone (NTT) is the largest cor¬ 
poration in the world. Its 15.6 million outstand¬ 
ing stock shares sell for about $20,000 each, making the 
company worth about $312 billion. 

In 1985, the Japanese government ended its ownership 
of NTT and also phased out the company’s 33-year monop¬ 
oly of Japan’s telecommunications market. The man lead¬ 
ing this transition is Dr. Hisashi Shinto, a retired ship¬ 
builder nicknamed “Dr. Streamliner” because of his 
enthusiasm for automation. Hired as president and CEO in 
1981, the 78-year-old Shinto recently gave up operational 
control to become chairman. 

NTT does not manufacture equipment, but maintains 
extensive research and development arrangements with 
outside companies. In the past, almost all these manufac¬ 
turers were Japanese, but NTT is under growing pressure 
to work with foreign suppliers, including U.S. companies. 

Associate managing editor Fredric Paul spoke with 
Shinto through an interpreter about the relationship be¬ 
tween information technology and industrial strength. 

UHT Business: Unlike the Bell companies in the United 
States, which are fighting for the right to build equip¬ 
ment, NTT doesn’t want to manufacture. Why not? 
SHINTO: When we were being privatized, there were 
many discussions as to whether NTT should manufacture 
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or not. But I made a very clear declaration that we were not 
going to. I thought that trying to produce products for our 
own use would be almost like duplicating the old inefficient 
monopoly system we were trying to move away from. On the 
other hand, I made it very clear that we would strengthen 
and reinforce our research and development capabilities. 

Of course, many Japanese manufacturers also expressed 
their opposition to NTT developing a manufacturing capabili¬ 
ty. Telephone-equipment makers in Japan grew strong sell¬ 
ing their products to the old NTT. The NTT connection helped 
Japanese companies develop to the point where they could be 
independent of us. They became export-driven and export-de- 
pendent. In light of that, we didn’t think it would be reason¬ 
able for NTT to take a role in manufacturing. 

MHT Business: How do the U.S. companies that you work 
with compare to Japanese suppliers? 

SHINTO: In the past, Japanese manufacturers worked very 
closely with NTT in a closed market. They got used to provid¬ 
ing products that would satisfy all our requirements, so it 
was much easier for NTT to place orders with Japanese out¬ 
fits than to develop new relationships with foreign suppliers. 

It’s been almost seven years since we first had contact with 
U.S. suppliers, and they have come to realize the high stan¬ 
dards our Japanese manufacturers had been providing. In 
terms of the quality of their products, we no longer see any 
difference between Japanese and U.S. companies. 

mHT Business: Has the falling dollar and the rising yen 
had any effect on your purchasing plans? 

SHINTO: Before the recent fall in the value of the dollar, it 
was more expensive to buy from U.S. producers than from 
Japanese producers. But it has become easier for us to buy 
from U.S. companies. Of course, even if the exchange rate 
had remained as high as 210 to 220 yen to the dollar, the Unit¬ 
ed States could still compete with Japan. 

MHT Business: There’s been talk that U.S. companies are 
using the fall of the dollar to boost short-term profits in¬ 
stead. of trying to gain market share by cutting prices. 
SHINTO: I think, in the past, U.S. companies were not mak¬ 
ing enough efforts to reduce their production costs and im¬ 
plement thorough quality control. They didn’t take a steady 
interest in that area; they were too much like merchants, run¬ 
ning after the very short-term profit. That was a major flaw. 

I think this has changed. With regard to those U.S. suppli¬ 
ers with which NTT is now doing business, I see a great 
change—they have become almost like their Japanese coun¬ 
terparts. We have business relationships only with U.S. com¬ 
panies that think that way. 

MHT Business: Do you see a commitment in the United 
States to the kind of manufacturing that is still the linch¬ 
pin of Japan’s success? 

SHINTO: I have the impression that, recently, there has been 
a positive change in the basic attitude concerning manufac¬ 
turing in America. 

The manufacturing industry supports the basic develop¬ 
ment of human society. The extent to which that industry can 
be operated in an efficient manner determines what sort of 
advanced economic society we will have. So you really have to 
look at service-oriented industries in that respect. 

The basis of the economy in most areas will be manufactur¬ 


ing. To support countries with 100 million people or more, a 
strong manufacturing industry as a foundation of economic 
power is necessary for economic survival. Of course, manu¬ 
facturing must be supported with a certain amount of agri¬ 
culture, fishing, and forestry to keep a balance. But the most 
important base has to be manufacturing. 

MHT Business: That’s an interesting perspective for the 
chief executive of a communications-service company. 
What role does communications and information play in 
the kind of economy you’ve described? 

SHINTO: The essential and indispensable industries are the 
primary industries—agriculture, fisheries, forestry, and min¬ 
ing—as well as the secondary industries, which involve man¬ 
ufacturing. The economy depends on the primary and second¬ 
ary industries growing in a very stable and healthy manner. 

The role of telecommunications and information services is 
to raise the productivity of the country’s primary and second- 
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ary industries. So, although the telecommunications and in¬ 
formation industries play a great role, they cannot stand on 
their own. Their reason for being is to support the primary 
and secondary industries. 

MHT Business: So even in the “information age, "you see 
information as a support for manufacturing and prima¬ 
ry industries. 

SHINTO: Yes. The value of the information industry lies only 
in its ability to improve productivity in the primary and sec¬ 
ondary industries. The information industry in itself has no 
capability of producing anything. 

MHT Business: Do you think people in charge of the U.S. 
economy understand this? 

SHINTO: I think there has been a major change. That’s why 
the dollar dropped. I think the healthy common sense of the 
American public has not stopped functioning. I think that is 
quite evident if you look at what is happening in U.S. manu¬ 
facturing, and I can really see it from my own experience 
working with U.S. companies. 

When I first became president of NTT, U.S. manufacturers 
trying to sell their products to us would say, “We have this 









sort of product; you should buy this.” They don’t say that 
anymore. Now they say they’d like to study our requirements 
and specifications, and conduct joint development and re¬ 
search activities to create the optimum products for us. They 
want to build a long-term relationship. 

So I think top executives at U.S. companies have been 
changing their attitudes—moving in a much better direction. 
As a result of an increased drive for exports and the deprecia¬ 
tion of the dollar, I think the United States is starting to show 
its potential power. I’m really happy to see that this healthy 
state is now being recovered. 

■ HTBusiness: Many Americans don’t believe that recov¬ 
ery is real, and are looking for legislative help. Do you see 
trade protectionism as a problem ? 

SHINTO: I am optimistic, because I get the impression that 
the leaders in the United States, Japan, and Europe have 
started to realize that protectionism amounts to suicide if you 
look at the future of the global society. 

■ HT Business: But a lot of Americans seem to feel that 
protectionism already exists. Do you think that Japan, 
and NTT in particular, constitutes an open market? 
SHINTO: Calling the Japanese market closed is a very one¬ 
sided view. In the past, I don’t think U.S. companies were 
very interested in exporting into the Japanese market; no¬ 
body can really deny that fact. On the other hand, many U.S. 
manufacturers with far-reaching plans have come to Japan 
and established their companies—or worked with Japanese 
firms in joint ventures—and have achieved great growth in 
the Japanese market. 

Remember, when the U.S./Japan trade friction began, 
many of the Japanese products exported to the U.S. were pro¬ 
duced by U.S. companies operating in Japan. Now, the Japa¬ 
nese companies are coming to the United States for design 
and production. I think this sort of activity is contributing 
greatly to the solution of the big problems we’ve had. 

■ HT Business: Let’s talk about NTT. What was the original 
reasoning behind the Japanese government making the 
company a private organization? 

SHINTO: It wasn’t just NTT that was privatized; there was 
also Japan National Railways and a tobacco monopoly. When 
these operations began, the Japanese economy was less ma¬ 
ture and the country lacked sufficient strength in technology 
for these businesses to stand on their own. But with the pas¬ 
sage of time, government-run monopolies tend to become 
very inefficient. That was the case in Japan, especially after 
World War II. Japanese private industry created an atmo¬ 
sphere in which they tried to prove their technology and in¬ 
crease productivity, yet the monopolies stayed just the same, 
without raising productivity or rationalizing personnel costs. 

These government-owned monopolies would just raise 
their rates as they pleased. This was very unreasonable, and 
the general public in Japan started feeling that they couldn’t 
stand this anymore. So the government began to recommend 
specific measures to address the monopolies’ inefficient oper¬ 
ations. That was the start of the process. 

UHT Business: The Japanese government has also intro¬ 
duced competition into the telecommunications industry. 
Do you see parallels between NTT’s experience and that of 
the U.S. telecommunications industry? 


SHINTO: Not exactly. I think the philosophies that underlie 
these changes in the two countries are quite different. AT&T 
was a private company, and the deregulation and divestiture 
of AT&T was born out of antitrust law in an attempt to elimi¬ 
nate a concentration of power in one specific area. 

This was not the case in Japan. Therefore, if you look at the 
legal framework of telecommunications in the United States 
after the divestiture of AT&T and the legal structure of tele¬ 
communications in Japan after the privatization of NTT, you 
see a very clear difference. 

■ HT Business: What was NTT’s biggest challenge during 
the privatization process? 

SHINTO: Trying to change the mentality of the people work¬ 
ing within the company. We had to undertake a full-fledged 
overhaul to try to change their mindset from that of a govern¬ 
ment-run monopoly to that of a private company able to sur¬ 
vive fierce competition. 

■ HT Business: How has privatization changed the way the 
company operates? 

SHINTO: Everything has changed. When we were a govern¬ 
ment-run monopoly, all the operating costs had to be within 
the set budget provided by the government. The budget sys¬ 
tem and the way it was managed were all in line with what 
other government administrative ministries were doing. 

Of course, this sort of management won’t do for a private 
company, so we had to make a complete and very basic 
change in all of it. 

UHT Business: Has that change been positive? 

SHINTO: I think we’re still far away from the most desirable 
management for a private company, but I feel that we have 
probably come about halfway. 

■ HT Business: Now that NTT has become a private compa¬ 
ny, what do you see as the next step? 

SHINTO: NTT will remain the telecommunications services 
and facilities supplier in Japan, operating in a very competi¬ 
tive situation. We will try to reduce and rationalize costs. 

More than anything, we feel that we need to bring down 
telephone rates in Japan, especially long-distance rates. 
Long-distance fees are really high in Japan compared with 
the United States or any other country. We have already cut 
rates in half compared to six or seven years ago, but competi¬ 
tion with the new carriers in Japan will force rates down to 
the international standard. 

MHT Business: Why is it so important to reduce long-dis¬ 
tance rates? 

SHINTO: Well, if you have to pay so much money to make a 
call, it can’t be the information age yet. 

UHT Business: As you move from president to chairman, 
how will your role at NTT change? 

SHINTO: I’m hoping to get out into telephone offices all over 
Japan as much as possible. I want to teach the workers how 
they can give up their monopoly habits and improve the way 
they do their work. I want to cause lots of competition within 
the company so we can substantially reduce our total costs. 
Our situation is just like the time when the Pilgrim fathers 
came from Europe to America and tried to develop the coun¬ 
try. There is a lot to do. ■ 
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Insuring 


T he thunder 
cracked, but 
the sound of 
the falling tree 
crushing the car was 
even louder. At least it 
was insured. But as 
many people have 
learned the hard way, 
sometimes the insur¬ 
ance-claim process can 
be even more painful 
than the damage itself. 

Wouldn’t it be nice if 
the insurance company 
could settle the claim af¬ 
ter just one phone call, 
arranging the appoint¬ 
ment with the insurance 
inspector at the same 
time? United Service 
Automobile Association 
(USAA), the sixth larg¬ 
est insurer of personal 
automobiles and the 
seventh largest home- 
owner insurer in the 
country, claims its 
claims-processing automation system 
defies the mandatory bureaucracy of 
the insurance business and allows it to 
offer that kind of service. 

USAA was founded in 1922, little dif¬ 
ferent from any other insurance compa¬ 
ny at that time, except that it catered to 
military officers. This market niche 
proved to be a cornerstone of stability 
for the company; USAA has grown into 
a $12-billion heavyweight that is the 
envy of the industry. Today, USAA in¬ 
sures 1.8 million people, including 90 
percent of all U.S. military officers. 

The visionary behind the rise of 
USAA is retired Brigadier General Rob¬ 
ert McDermott, known as “McDee” to 


An ACE in the hole 
makes the USAA 
insurance company 
a winner 


his USAA comrades. 
McDermott began his 
term as president of 
USAA in 1969, when em¬ 
ployee turnover stood at 
43 percent. Now, after 
19 years of McDer¬ 
mott’s influence, turn¬ 
over is down to just 9 
percent. This low turn¬ 
over rate is even more 
significant in light of 
the company’s tremen¬ 
dous growth—from 
about 3,000 employees 
in 1969 to more than 
10,000 worldwide today. 

Clearly morale has 
improved, and observ¬ 
ers credit much of the 
improvement to McDer¬ 
mott’s drive to create 
a corporate climate g 
of satisfying the « 
worker in order to E 
satisfy the client. | 
Just as important, < 
however, is the develop¬ 
ment and installation of USAA’s Auto¬ 
mated Insurance Environment, or AIE. 
More than just a computer system, the 
AIE is a set of standards, utilities, and 
procedures that define the hardware ar¬ 
chitecture used by the company’s insur¬ 
ance representatives as they process 
and file claims. 

The Automated Insurance Environ¬ 
ment is designed to deliver any auto¬ 
mated function through one terminal. 
“We want our employees to be able to 
access any business function they need 
from a single terminal, using similar 
procedures, regardless of the line of 
business that they are working with,” 
explains Mike Howard, vice president 
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of systems planning and administration 
at the company’s Property and Casual¬ 
ty division. 

USAA spent $14 million and three 
years to develop the system, and the 
first installations began using the new 
concept in 1985. In return for that in¬ 
vestment, AIE standardization reduces 
costs associated with economies of 
scale, such as firing up the company’s 
new banking services division. USAA 
can therefore spend more on research 
and development and on improving the 
quality of its insurance products. The 
AIE boosts productivity and efficiency, 
cuts paper flow drastically, and virtual¬ 
ly eliminates time and money spent 
training employees to process new 
types of insurance policies. “Why rein¬ 
vent utility functions that exist inde¬ 
pendently?” reasons Howard. 

The most obvious success fostered by 
the AIE program is a system developed 
by the Property and Claims division. In 
use since 1979, this top gun of insurance 
automation is dubbed ACE, for Auto¬ 
mated Claims Environment. The sys¬ 
tem has transformed the way USAA 
does business, and has contributed to 
an annual growth rate of 6 percent in 
the division. 

ACE is an expert-system—a software 
program that emulates the knowledge 
of experts, using the rules they follow 
in doing their jobs. The system allows 
uniformity and thoroughness when 
gathering claims information. 

The advent of the ACE and AIE auto¬ 
mation systems means that fewer peo¬ 
ple can handle more policy holders. For 
example, in 1952, one person managed 
290 policies, but by 1985 that number 
had expanded to 1,003 policies per per¬ 
son. Michael Takata, an analyst with 
Drexel Burnham Lambert, says that 
part of USAA’s efficiency comes from 
its decision to transact all of its busi¬ 
ness over the telephone and through 
the mail. Removing expensive personal 
contact with clients reduces the time 
spent on each claim. 

Despite the lack of personal interac¬ 
tion with customers, USAA gets an Ad- 
on service from Paul Wish, vice presi¬ 
dent of A.M. Best, a corporation that 
rates U.S. insurance companies on their 
financial stability. “I have heard people 
say nothing but good things about 
USAA’s services,” says Wish. 

Before USAA installed the ACE sys¬ 
tem, the claims process was a veritable 
maze of paper and procedures. Claims 
were taken over the phone and later en¬ 


tered into a computer. When a client 
called for service or information, USAA 
service representatives had to go to a 
terminal away from their desks to find 
the policy information. At that time, 
USAA had only 25 terminals for its 400 
employees in the San Antonio Property 
and Casualty office. This situation of¬ 
ten resulted in a long wait just to access 
information, especially on Mondays and 
in emergency situations. Customers 
usually had to be put on hold, called 
back, or both. Frustration levels ran 
high for both clients and employees. 

Processing a claim before ACE took 
18 people performing 55 steps over 12 
days. One quarter of each day was 
spent looking for files. With ACE, a 
claim takes one person one step, and the 
process is finished in just two days. 


USAA’s automation 
systems have 
helped change 
the company from 
a niche player 
into an 
industry force. 


That kind of automation lets USAA 
concentrate on selling new policies and 
on creating new varieties of insurance 
instruments, because the claims proce¬ 
dures for all types of policies are so sim¬ 
ilar. And no matter what the question, 
client information can be accessed in¬ 
stantly simply by cross-referencing ex¬ 
isting files. 

The ACE system displays all of a cli¬ 
ent’s coverage data on the terminal 
screen, and also prompts the service 
agent to ask the appropriate questions 
for gathering complete claims informa¬ 
tion. After the questions are answered, 
the system provides the agent with a 
list of repair locations that are most 
convenient for the client, as well as a 
list of available appraisers and their 
schedules. The USAA representative 
can schedule an appraisal appointment 
directly through the ACE system, and 
the automated environment even 
makes sure that the proper checks are 


issued and the appropriate letters sent. 
If more work, investigation, or approv¬ 
al is required, the case is tagged and 
sent to a supervisor’s terminal for fur¬ 
ther attention. 

In addition, the ACE system offers a 
“diary” function that works as an on¬ 
line time and schedule manager. When 
employees log on to their terminals, the 
diary alerts them to calls they have to 
make that day and lists other tasks and 
events on their schedule. The diary 
keeps track of all client files consulted 
and smooths transitions when more 
than one USAA representative has to 
work on a particular case. Meanwhile, a 
“scratch pad” capability lets ACE users 
make notes about calls to clients, and 
also record information about a client’s 
special needs or circumstances. 

Behind ACE’s easy agent interface is 
special software developed by USAA 
vice president Bob Wheeless that runs 
on IBM’s 3090 mainframes and Digital 
Equipment’s VAX clusters. The system 
is tied to the company’s financial sys¬ 
tem, so paid-out checks and other ex¬ 
penses are automatically registered in 
the company’s account records. 

Because ACE was created specifical¬ 
ly by and for USAA, it fits the compa¬ 
ny’s needs more precisely than can ge¬ 
neric automated claims systems 
developed by third parties such as IBM, 
RiskMap, and McCracken Computers. 
Other insurance companies that have 
gone to the trouble to create their own 
systems include Progressive Corp. of 
Cleveland, Ohio, and Geico of Washing¬ 
ton, D.C. Like USAA, Geico also commu¬ 
nicates entirely through the telephone 
and the mails. 

USAA has been remarkably success¬ 
ful with automation. Its automation 
systems have helped change the compa¬ 
ny from a niche player into an industry 
force. The USAA Group has grown to in¬ 
clude 36 wholly owned subsidiaries and 
affiliates providing insurance and fi¬ 
nancial services such as property and 
casualty insurance, life and health in¬ 
surance, a discount brokerage service, 
and a travel agency. 

The company is not resting on its lau¬ 
rels; an enhanced version, ACE Plus, is 
due to be phased-in between 1990 and 
1992 for use by 3,500 claims specialists. 
George Allen, a trainer and developer 
for the new system, will update the loss¬ 
reporting process, add more in-depth 
features to the expert system, and help 
service representatives identify clients 
who pose fraud risks to the company. ■ 
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ior garnering complete claims miorma- 
tion. After the questions are answered, 
the system provides the agent with a 
list of repair locations that are most 
convenient for the client, as well as a 
list of available appraisers and their 
schedules. The USAA representative 
can schedule an appraisal appointment 
directly through the ACE system, and 
the automated environment even 
makes sure that the proper checks are 


ana a travel agency. 

The company is not resting on its lau¬ 
rels; an enhanced version, ACE Plus, is 
due to be phased-in between 1990 and 
1992 for use by 3,500 claims specialists. 
George Allen, a trainer and developer 
for the new system, will update the loss¬ 
reporting process, add more in-depth 
features to the expert system, and help 
service representatives identify clients 
who pose fraud risks to the company. ■ 
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Newsletter Digest 

Excerpts and expertise from newsletters covering the latest technological developments. 


SEMICONDUCTORS 


Superconducting Chips Get Automated Design 

Hitachi Ltd. has developed what it says is the 
world’s first computer-aided design system for the 
automation of the wiring arrangements of 
superconducting devices. 

Such devices are expected to replace conventional 
computer chips in the 1990s. Compared with the 
popularly used MOS devices, superconducting chips, 
a catagory which includes Josephson junction 
devices, feature design rules that are completely 
different in terms of positioning and wiring 
transistors. 

Hitachi’s design program uses new technology for 
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determining the connection order of the transistors, 
and selects wiring based on current flow direction. 

In a trial run, the system automatically designed a 
100-gate Josephson junction circuit. 

The wiring and chip area were roughly equivalent 
to that accomplished through human design, but 
took one-tenth the time and one-tenth the 
manpower used in conventional methods. Noting 
that the system became more effective in designing 
larger-scale ICs, Hitachi said that the time and 
manpower required for designing a VLSI chip for 
super-high-speed computers could be reduced to a 
hundredth of the present level. 


Breakthrough Could Create Ultra-Fast Chips 

Toshiba Corporation has developed a new thin-film 
formation technology for high-temperature 
superconductor material. This new technology 
opens the commercial possibility for developing 
superconducting computer chips. 

Researchers at Toshiba have succeeded in 
combining lead and yttrium-based superconducting 
material to form a “tunnel junction.” This type of 
junction is essential for the fabrication of Josephson- 
junction semiconductor devices. 

A prototype device fabricated under Toshiba’s 
method showed that its voltage could be used to 
provide on-off switching functions. This prototype 
operation reportedly represents the first instance in 
which such a function was confirmed in a 
superconducting device. 

The new fabrication process involves three steps. 
In the first, a sputtering technology is employed to 
smooth and polish a high-temperature 
superconducting thin film’s surface to a mirror-like 
gloss. In the second, the film surface is stabilized 
with a coating of silver. The last step involves 


forming a tunnel junction between two 
superconductor films after inserting an insulator 
film between them. 

A yttrium and barium copper oxide 
superconducting fi lm which was fabricated with this 
process showed zero electrical resistance at 80° K. 
Also, the silver-coated film placed over the yttrium- 
based material displayed superconductor 
characteristics at the same temperature. 

In experiments, 
lead was the other 
part of the supercon¬ 
ductor, and 4.2° K 
liquid helium cooled 
the materials to 
cryogenic tempera¬ 
tures. Using high- 
temperature materi¬ 
als on both sides of 
the device would al¬ 
low use of liquid ni¬ 
trogen, a less expen¬ 
sive coolant. 
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SEMICONDUCTOR ECONOMICS REPORT 


Wafer Processing Resolution Dropping 

The optimum wafer-processing resolution for 
minimum part cost has been steadily decreasing 
during the 25-year history of integrated-circuit 
production. The present range of 1.5 to 1.0 microns 
of minimum production line widths and spacings is 
a result of economic requirements, not performance 
requirements. Basically, because processed silicon 
costs are directly related to the area, the smaller a 
gate or transistor can be successfully processed, the 
lower the cost. 

There are two factors. The first is a geometric 
relation, where the cost is reduced as the square of 
the scaling factor. For example, when scaling down 


from a two- to a one-micron process, the scale 
factor is two, and the area which is equivalent to 
cost (in theory) is reduced by two squared, or a 
factor of four. Actually, the cost is reduced even 
more. 

The second is a yield factor, typically 75 percent 
of the scaling factor. Because wafer probe yield is a 
function of the number of defects per area, the 
smaller the area requirement for a gate, the more 
chance of missing a defect. Thus, the total cost 
improvement is typically five to six times for a 
scaling factor of two. These benefits are 
compensated by the increasing equipment cost to 
obtain a higher resolution. 


MILITARY COMPUTING 


Chips to Aid Search for Life in Space 

The National Aeronautics and Space 
Administration plans to fund the development of 
high-speed custom integrated chips to help search 
for extraterrestrial intelligence. 

The new circuits will be used for signal detection 
in a low signal-to-noise environment—i.e., in the 
search for radio waves from alien cultures, NASA 
says. Other tools to be used in the search include a 
wideband radio frequency spectrometer with more 
than 100 million channels and high-speed/high- 
density data-storage media. The project will support 
a field center for the space-alien search at Ames 
Research Center in Moffet Field, Calif. 

Expert systems will be used for autonomous 
archiving, signal test and verification, and telescope 
scheduling and control. 

The search for alien intelligence is part of NASA’s 
Small Business Innovation Research (SBIR) 
solicitation, which includes many computer-oriented 


research projects. NASA plans to select 200 projects 
for funding under its current SBIR program. Each 
project will get up to $50,000 in Phase I of the 
effort and about half the contractors will receive 
Phase II contracts of up to half a million dollars. 

NASA will fund up to four projects in 
teleoperators and robotics under the SBIR program. 
Project titles include telerobotic system planning 
and design, telerobotic systems software 
development, and robotic adaptive grasping systems. 

NASA has invited proposals on AI for space- 
station applications. Tasks could include: 

• intelligent control of robotics for navigation, 
assembly, maintenance servicing, and retrieval, 
including intelligent robotic control software 

• intelligent systems for process control, fault 
diagnosis, repair, data monitoring, and crew 
schedule planning; 

• self-updated systems for space-station module 
subsystem management. 


SUPERCONDUCTING 

The Cambridge Report on 


AT&T Develops Non-Copper Superconductor superconductor (HTSC) that does not contain 

From AT&T’s Bell Laboratories comes the copper. Unlike the copper-based compounds 

announcement of the first verified high-temperature (cuprates) that superconduct best only in a specific 
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direction, the new material carries current efficiently 
in all directions. 

The new development will have two immediate 
effects on the SC field: Fast and furious 
development work to exploit the breakthrough and 
raise the new material’s low SC temperature, and 
fast footwork among the theoreticians who don’t yet 
fully understand the original copper-based 
compounds and now must attempt to develop a 
theory to explain the new material. 

The new compound is barium potassium bismuth 
oxide, which has a perovskite crystal structure—as 
do the copper-based HTSCs. Its formula is 
Ba^Ko^BiO,. Bismuth is the element that replaces 
the copper, which is the active metal in the rare- 
earth-based 1-2-3 compounds, the bismuth- 
substitute cuprates, and the thallium-substitute 
HTSCs. The new compounds can be referred to as 
“bismuthates.” 

The new advance is at the same time a retreat. 
Tc (the temperature at which zero electrical 
resistance is reached) is back to 30° K, which is 
about the same temperature that Bednorz and 
Miiller found in their original development of the 
lanthanum cuprate superconductors. 

Robert Cava of AT&T Bell Laboratories, one of 
the developers of the new compound, says that 
“the new discovery may represent... a new family 
of materials with high Tc.” Bell Laboratories and 
many other organizations are hard at work 
attempting to optimize the new materials and 
trying various other elements as substitutes for (or 


additives to) barium and potassium in efforts to 
raise Tc to the levels achieved during 1987/88 in 
the cuprates. (Of course, it would be welcome news 
if further developments of bismuthate SCs retain 
the new isotropic equi-directional characteristics of 
the first-discovered AT&T bismuthate compound.) 

The history of the new development is 
interesting. It is along lines explored in the 1970s 
by Arthur W. Sleight of Du Pont. His paper, 
published in the July 1976 issue of Chemical 
Technology, discussed several metal-oxide 
superconductors, including barium bismuth oxide. 

Sleight also explored barium lead oxide, 
cadmium osmium oxide, and others. He found SC 
only at extremely low temperatures, generally 
about 4° K or lower. However, he listed a Tc of 14° 
K—high in 1976—for lithium titanium oxide. At 
the conclusion of his paper, he essentially predicted 
the results that have occurred in the last two years. 

The AT&T work is described in the April 28 
issue of Nature. The paper lists the formulations 
tried during the development of the barium 
potassium bismuth oxide material. In this list, 
rubidium is shown to be almost as good as 
potassium; it has a Tc of 28.6° K instead of 30° K. 

As described by Cava and his coauthors in 
Nature, the volatility of the alkali oxides— 
potassium or rubidium oxide—was overcome by 
containing and processing the ingredients in sealed 
silver tubes. These tubes were then held for three 
days between 425° to 475° C. Many such 
experiments yielded the best compound. 


Solutions Prevent 1-2-3 Degradation 

Despite the emergence of new HTSC compounds 
using bismuth and thallium, rare-earth-based 
copper-oxide materials continue to be widely 
produced and sold. Indeed, based on our 
conversations with materials producers, more 1-2-3- 
based HTSC material is sold than all of the others 
combined. 

The 1-2-3 compound is easy to fabricate, fairly 
simple to process, and presents few hazards to the 
producers or users (unlike thallium, which is a 
deadly poison). The bismuth-substitute copper oxide 
requires far greater precision than the 1-2-3 
compounds in heat treatment. The critical range of 
the final annealing temperature to produce the 
highest grade HTSCs is only several degrees 
Centigrade out of 850 to 900 in the bismuth 


material, compared to 30° in the 1-2-3 compound. 

“If you hold your tongue on the side of your 
mouth enough to change the temperature three 
degrees, you may lose superconductivity” with 
bismuth-substitute materials, says Bud Cass, 
president of HiTc Superconco, a Lambertville, N.J., 
HTSC materials producer, only half-jokingly, to 
explain his exasperation. 

As popular as the rare-earth cuprates remain, 
they, too, pose difficulties: they lose oxygen and are 
sensitive to moisture. In either condition, the 
compound’s SC properties degrade, sometimes 
enough to render it useless. Many groups are 
seeking to develop processes to protect the 1-2-3 
compounds from these twin problems. 

Our June issue reported briefly on a process 
developed by Fujitsu in Japan, where a 
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hydrofluorocarbon gas, CHF 3 , is polymerized (made 
into a plastic material) directly on the HTSC 
ceramic’s surface. 

The 1-2-3 compound, after being final-annealed 
and adjusted to optimum oxygen content, is 
inserted into a radio-frequency plasma developed in 
gaseous CHF 3 . Its molecules join together 
(polymerize) directly on all surfaces of the 1-2-3 
ceramic. The resulting film of plastic material is 
bonded tightly to the ceramic and prevents 
moisture and oxygen from entering or leaving the 
HTSC compound. It then apparently retains its SC 
properties as a stable product. 

A second process has evolved at Energy 
Conversion Devices Inc. of Troy, Mich., as a 
valuable side-effect of its research into fluorine as a 
partial substitute for oxygen in the 1-2-3 material. 

Last fall, the company announced that 
introducing fluorine into the yttrium-barium- 
copper-oxygen material produced signs of 
dramatically increased Tc—the temperature at 
which zero electrical resistance is reached. It 
claimed indications of Tc at temperatures as high 
as 165° K. 

COMPUTERS 


Consortium Unveils Supercomputer 

Scientists at the John von Neumann National 
Supercomputer Center have unveiled the ETA 10 
supercomputer, the most powerful computer 
installed in the world, according to the center. 

The four-processor supercomputer will be used by 
over 1,300 researchers and scientists at more than 
100 institutions throughout the country to advance 
scientific discovery in fields ranging from aerospace 
engineering to oceanography to molecular modeling. 
The machine was produced by ETA Systems Inc., a 
Control Data Corp. subsidiary based in St. Paul, 
Minn. 

Established in 1985 with $69.2 million from the 
National Science Foundation and a $12.1-million 
grant from the New Jersey Commission on Science 
and Technology, the von Neumann Center is one of 
only five national supercomputer centers in the 
United States. It is managed by the Consortium for 
Scientific Computing Inc., a group of 13 academic 
institutions including the University of Arizona, 
Brown University, the University of Colorado, 


Rosa Young, director of the company’s SC 
group, now says that fluorine is useful in several 
directions. Young says that fluorine continues to 
elevate Tc in the 1-2-3 compound by about 3° K 
overall. Minority components in the fluorine- 
treated material continue to show evidence of SC 
in the 150° K region, she adds. 

Equally important, the fluorine appears to 
protect against oxygen loss and moisture 
degeneration, Young notes. She points out that a 
very thin layer of barium fluoride is formed on the 
exterior surfaces of the fluorine-treated 1-2-3 
ceramic. This layer stabilizes the material against 
the effects of moisture and temperature cycling, in 
which oxygen levels ordinarily can decrease. 

Responding to the question, “How much 
fluorine?” Young says that replacing 3 percent of 
the oxygen with fluorine is optimal. An excess of 
either fluorine or oxygen reduces Tc. With the 
proper amount of both as close as possible to 0 7 in 
the Y 1 Ba 2 Cu 3 0 7 , and fluorine replacing 3 percent 
of the 0 7 , the compound achieves Tc about 3° K 
above the best 1-2-3 compound—and it is not 
degraded by moisture, nor does it lose oxygen. 


gggMSgrp 

Columbia University, Harvard, the Institute for 
Advanced Study, the Massachusetts Institute of 
Technology, New York University, Pennsylvania 
State University, the University of Pennsylvania, 
Princeton, the University of Rochester at Rutgers, 
and the State University of New Jersey. 

“The von Neumann Supercomputer Center today 
is one of the premier centers for advanced scientific 
research in the United States and throughout the 
world,” says Doyle D. Knight, president of the 
consortium and a Rutgers University aerospace 
engineering professor. “The addition of a 
supercomputer as powerful as the ETA 10 will help 
us retain that leadership position and attain several 
critical goals.” 

Knight noted that the first and foremost goal is 
to drive more research through the center. “By 
expanding the computational power of our facilities 
in raw speed and scope, we intend to inspire 
researchers to tackle a new genre of complex 
problems only supercomputers can effectively 
solve,” he says. 
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In the past two years, more than 185 scientific 
papers written by the center’s users have been 
published or accepted for publication. 

“The second goal,” Knight says, “is to advance 
the state-of-the-art in visualization in scientific 
computing. Scientists working at 3-D graphics 
workstations linked to the ETA 10 supercomputer 
will literally be able to steer their computations as 
they run them. By interacting with data in such a 
timely manner, researchers will gain additional 
insight into their respective sciences, whether 
oceanography or molecular modeling.” 

Knight noted a third goal of increasing 
technology transfer through greater participation by 
the private sector in the center. Firms already 
taking advantage of the center’s supercomputing 
services include Ciba-Geigy, Dynalysis, Exxon, and 
Princeton Forecasting. 


The ETA 10 is one of five Model E machines 
installed around the world. It has immense 
computational power and throughput capability. 
The machine’s peak performance is rated at over 
three billion floating-point operations per second, 
which is eight times faster than the performance of 
the two Cyber 205 supercomputers the ETA 10 
replaces. Each of the four central-processing units 
has 32 million bytes of local memory and one 
billion bytes of shared memory. 

A series of upgrades planned for later in 1988 
and 1989 will double the machine’s memory 
capacity and more than triple its throughput. 
Facilities that augment the ETA 10 supercomputer 
include front-end computers and workstations, 
computational and graphics software, a 
sophisticated high-speed network, and expert 
consulting from staff. 


NEC Is First to Offer Neurocomputer 

Nippon Electric Co. (NEC) has announced the 
development of a personal neurocomputer that will 
be commercially available in December. 

Touted as the industry’s first commercially 
available neurocomputer, the system is priced from 
$5,440 (680,000 yen) for a minimum configuration 
to $11,198 for the largest system, which includes a 
PC9800 computer, display, boards, and software. 

The computer consists of the PC9800 personal 
computer, a neuro engine board, and a neural- 
network program with learning capability. With this 
new computer, software-development tasks for 
character-recognition systems, expert systems with 
learning capability, voice-recognition systems, and 
robot control systems can be completed in about 
one tenth the time required by conventional 
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computers. 

The neuro engine board incorporates four data¬ 
flow type microprocessors (MuPD7281) which are 
used to perform high-speed parallel processing. The 
maximum number of neurons (actually 
semiconductor memories) is 82,OCX), with 246,000 
neuron couplings. The neurocomputer provides a 
maximum execution speed of 216,000 links per 
second. 

The arithmetic processing capability is rated at 
about the same level as a minicomputer system. 

NEC noted that in an alphanumeric character- 
recognition system, the computer is capable of 
recognizing 99.95 percent of characters in 76 types 
and fonts. The neurocomputer can also “learn” 
characters in l/40th of the time required by 
conventional personal computers. 


BIOTECHNOLOGY 


Oncogene Products Found to Control Genes 

Scientists at the University of California in San 
Diego have confirmed for the first time that a 
protein produced by an oncogene can bind to 
human DNA and directly control the activity of 
other cellular genes. 

The discovery was made while the research group 


APPLIED GENETICS N EWS 

studied the human metallothionein 11A gene, which 
is believed to be involved in the regulation of zinc 
metabolism. Thus, this gene may be essential for 
normal cell growth. 

The researchers defined a region of DNA that 
controls the gene’s activity, then searched for 
proteins that bind to this DNA region. They 
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identified several proteins that initiate gene 
transcription—the copying of the genetic message in 
a form needed for the cell machinery to make 
proteins. 

One of these transcription initiators, called API, is 
coded by a gene that was found to have an amino 
acid sequence very similar to that of the cellular 
counterpart of a known viral oncogene called jun. 

This is one of the first examples of a well- 
documented transcription factor that has been 
shown to act as an oncogene. Scientists have long 
suspected that both growth and cancer involved the 
activation of genes, or a change in the activity of 
genes. Oncogenes have been found to be associated 
with the abnormal or excessive production of 
growth factors and the cell membrane receptors that 
respond to these factors. 

Oncogenes have also been linked to the 
production of the signal chemicals that deliver the 
growth message to the cell nucleus. The research 


reveals that oncogenes can be involved in every 
single step of the normal growth process. API is 
stimulated by normal growth regulators as well as 
by tumor promoters. API also stimulates the gene 
that codes for the enzyme collagenase. This enzyme 
digests connective tissue and is important in the 
process of wound healing. Collagenase, however, 
may also help tumors invade healthy tissues. 

Molecular biologist Michael Karin, who led the 
research group in the discovery, believes that factors 
such as API activated the genes that code for 
growth factors and other chemicals involved in 
growth control. These growth chemicals then 
stimulate even more API production, resulting in a 
vicious, self-sustaining cycle of cell proliferation that 
leads to cancer. 

Karin thinks that by studying the mechanism of 
the process, scientists may be able to design better 
strategies to restore the growth-control process and 
prevent the proliferation of tumor cells. 


LASERS _ , _ 

LASER REPORT 

Air Force Fires New Laser, May Use It in Star Wars Program 

A military excimer laser fired for the first time at the White Sands Missile Range in New Mexico marked a 
milestone in high-power-laser technology. 

The Excimer Moderate-Power Raman-Shifted Laser Device (EMRLD) was developed by the Air Force 
Weapons Laboratory at Kirkland Air Force Base in New Mexico. The program is sponsored by the 
Strategic Defense Initiative Organization (SDIO) and the U.S. Air Force Systems Command. 

The EMRLD produces a very bright and destructive beam of light that will travel extremely long 
distances. This could make it an ideal ground-based laser weapon for attacking targets in space, either 
directly or beamed off orbiting mirrors. 

According to Lt. Col. Eric Jumper, EMRLD project manager, “During last month’s test, EMRLD 
produced pulses of light lasting about one millionth of a second each, with energies of 15 to 20 J at a 
wavelength of 0.35 meters. We also operated all the components together as a laser system. 

“This was a critical milestone towards our goal of producing average powers in excess of 5,000 watts 
while pulsing the laser 100 times per second. We hope to complete full-power tests of the system by this 
fall, at which time it will be the largest repetitively pulsed excimer laser in the free world. Obviously, years 
of development are still needed to create a weapon based on this technology,” he concluded. 


FIBER OPTICS 


GTE Develops Amplifying Fiber Laser 

GTE Laboratories has developed the first laser made 
of a new type of optical fiber that can amplify at 
1,300 to 1,340 nanometers, the principal 
transmission wavelengths currently used in standard 


Fiber Optics News 

fiber-optic telecom systems. To develop the 
amplifier, GTE scientists William Miniscalco and 
Leonard Andrews used optical fiber made from 
neodymium-doped fluorozirconate, which is an 
oxygen-free glass. 
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“The new device opens up options for advanced 
telecom systems design,” Miniscalco said. “We 
believe that fluorozirconate fiber may have a very 
important role in the development of LANs and 
subscriber loops. Because the electronic repeaters 
currently used are costly, this could be a viable and 
inexpensive means for amplification. In applications 
where expensive electronics are not needed, a fiber 
device could provide the boost and give much more 
flexibility and freedom for systems designers. An 
inexpensive amplifier such as this can boost signal 
levels sufficiently to send information to as many as 
100 times more subscribers than can be reached by 
unamplified signals.” 

The researchers stressed that, beyond its potential 
uses, the amplifier, still under development, is 
significant for its choice of materials. “In an all¬ 
fluoride glass, the electronic properties of 
neodymium are altered so that the strength of the 
loss mechanism is reduced, allowing the gain 
process to dominate,” Miniscalco said. “Silica 
technology is well developed, but fluorine 
technology is not. The principle of this has been 


effectively demonstrated, but work has to be done 
to characterize the fiber for single-mode uses.” 

Miniscalco and Andrews are optimistic about 
fluorine fiber’s potential. “In some ways, this is 
competing with the semiconductor laser amplifier,” 
said Miniscalco, “but a fiber amplifier has the 
advantages of matching the transmission medium, 
and it doesn’t have the insertion losses of planar 
waveguide devices. Also, the signal-to-noise ratio 
should be better with a fiber device. 

“But basically, this all comes down to 
practicality. There’s a worldwide interest in single¬ 
mode fluorine fiber. Once the technology can be 
mastered, doping can be easily achieved. In two 
years or so, it should be easy and inexpensive to 
produce. 

“This is superior at 1,300 nm and there’s an 
experimental basis that it’s superior at 1,550 nm as 
well, but much work is required and there are many 
labs taking the same approach. We like to delude 
ourselves that at GTE we have the answers, but we 
do feel we have a real basis for saying that fluorine 
fiber will prove to be superior to silica-based fiber.” 


%-MFOC NEWSLETTER 


Fiber-Optic Missile Overcomes Army Resistance 

When he first proposed building a fiber-optic missile 
in the early 1970s, inventor William Culver had a 
hard time convincing the U.S. Army to change its 
ways. For one thing, Culver’s missile threatened to 
shake up the way the Army did business. 

According to Culver, his proposal encountered 
resistance because there was no military 
requirement for the weapon at the time. In addition, 
because his missile enables the infantry to kill tanks 
from a distance of more than 10 kilometers, he was 
threatening artillery missions. 

“Tanks, artillery, the mode of operation of the 
infantry and helicopters are all in jeopardy if you 
develop, not just one fiber-optic missile, but a whole 
family of fiber-guided devices,” said Culver, 
currently the president and chief executive officer of 
Optelecom, a company based in Gaithersburg, Md. 
Culver presently holds the patent for the fiber-optic 
missile. 

The key element of the missile’s technology is a 
fiber-optic cable. The cable unwinds behind the 
missile after it is launched, providing a link between 
the guidance system and the ground station. The 


missile is guided from the ground by a gunner who 
monitors video images projected onto a television 
screen by the missile. 

Previously, the missile’s distance capabilities were 
limited because the fiber-optic cables were only two 
to three kilometers in length. This has been greatly 
improved, according to Culver, who claims that the 
new fiber-optic links can go 200 to 300 kilometers. 

The program, however, owes its existence to the 
fact that the missiles are capable of shooting down 
hovering helicopters. Without this capability, the 
Army would have never launched the program, said 
Culver. The missile’s ability to bring down 
helicopters was demonstrated in the wake of the 
Pentagon’s 1985 cancellation of the Sergeant York 
Air Defense gun. 

Since the demonstration, the missile has gained 
support, and is now part of the Army’s $ 11.6-billion 
Forward Area Air Defense program. 

Culver feels his invention is important because it 
could help the military overcome “the tremendous 
disadvantage U.S. forces face on the ground in 
Europe because Soviet tanks and artillery far 
outnumber ours.” 
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In 1972 Culver established Optelecom, following 
disappointing responses to his proposal to develop 
the missile. Along with an IBM colleague he hired, 
Culver began producing the weapon in his 
basement. 

The patent, which was issued in 1976, covers two 
methods of guiding missiles. Retroreflectors— 
devices that reflect light back directly to the 
source—are covered by the patent, in addition to 
the fiber-optic link. 

Optelecom has completed a study of the possible 


applications of this technology for the Army, and 
has received a Navy study contract. Also on the 
company’s agenda is the development of data links 
capable of transmitting as many as three television 
images back to a command post and about 20 
channels in the opposite direction. Optelecom is 
working on various air and ground robotics 
programs. In addition, it has a $6.2-million contract 
with the Army Missile Command for general 
technology support of various programs, including 
FOG-M. 


FOS 


Advance Made in Fiber Coil Winding 

The inherent advantages of the optical fiber current 
sensors based on the Faraday magneto-optic effect 
are well known. The ultimate potential of this kind 
of sensor, however, depends on the availability of 
high-performance, low-cost fiber coils. 

Unfortunately, the fiber coils fabricated using the 
present techniques have some disadvantages. These 
disadvantages include: 

• The stress-induced birefringence in these coils 
leads to a decrease in sensitivity and to problems 
with calibration and stability, especially a 
temperature sensitivity dependence. 

• There is a difficulty with increasing the number 
of turns and reducing the size of coils, and thus no 
compact and high-sensitive fiber current sensors 
have been developed as of yet. 

• These coils require expensive, special fibers, such 
as spun fibers and helical fibers, thus keeping the 
cost high. 

These disadvantages are a major impediment to 
the development of high-performance, low-cost fiber 
current sensors. 

A recent breakthrough in overcoming these 


difficulties has been made at the National Bureau of 
Standards’ Boulder Laboratories. Dingding Tang, a 
guest scientist with the Electromagnetic Technology 
Division of the NBS Optical Electronic Metrology 
Group, has fabricated fiber coils with the following 
advantages: 

• The stress-induced birefringences in the coils, 
which will lead to less sensitivity and to problems 
with calibration and stability, were eliminated. 

• A fiber coil with 200 turns and a diameter as 
small as nine millimeters has been obtained and, 
according to Tang, a further increase in turn 
number as well as a further decrease in coil 
diameter will be possible. These kinds of fiber coils 
should allow the construction of fiber current 
sensors that are more sensitive (only a few 
microamps or less), compact, and more stable than 
previously possible. Their small size makes them 
very attractive for special applications such as 
fusion plasma diagnostics and testing the impact of 
nuclear explosion on electronic circuits. Moreover, 
the short length of fiber employed in such small 
coils allows high bandwidths owing to the reduced 
optical transit time. 


AEROSPACE 


Pegasus: Booster and Weapon in One 

The Pegasus air-launched lightsat booster from 
Orbital Science Corp. (OSC) could be used for more 
than just payload launches. According to OSC, the 
system could also provide military commanders 
with the ability to knock out targets anywhere on 


militarySPACE 

the globe. 

The B-52-launched booster can provide U.S. 
military commanders with a worldwide capability 
for “responsive ordnance delivery.” In a 
presentation to Defense Dept, officials, OSC said the 
winged vehicle would give field commanders the 
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ability to strike with “stealth” at ships and bases 
thousands of miles away. 

Designed with technology used in state-of-the-art 
tactical and strategic missiles, Pegasus would need a 
launch crew of only 10 persons. Without the need 
for fixed launch pads, the vehicle could provide 
“‘rapid call-up and quick turnaround” from 
numerous airfields around the world. 

In addition to weapons delivery, Pegasus could 
provide reconnaissance lightsats with “first pass 
coverage of any point on Earth.” OSC plans to 
launch its first payload for the Defense Advanced 
Research Projects Agency lightsat program by next 
summer. Each three-stage booster will cost less than 
$10 million. 

Lightsat applications could include surveillance, 
radio frequency relay, and ordnance targeting. A 
single Pegasus carrier plane could launch up to four 
payloads per day. Such a capability would let U.S. 
Space Command augment or replace satellites 
during a conventional or nuclear conflict. 

OSC’s briefing on Pegasus’ “unique operational 
attributes” describes exactly the kind of system 
favored by many Pentagon strategists. In a recent 
report entitled Discriminate Deterrence, a blue- 
ribbon commission on long-term military strategy 
urged intensive work on long-range, high-accuracy 
“smart” munitions. 

The bipartisan commission, chaired by Fred Ikle 
and Albert Wohlstetter, noted “extraordinary” 
advances in weapons-guidance technology. The 
commission said current technology makes it 
possible to attack fixed targets at any range within 
one to three meters. “These accuracies and modem 
munitions give us a high probability of destroying a 
wide variety of point and area targets with one or a 
few shots without using nuclear warheads,” the 
report says. 

Although shorter-range munitions could play a 
major role in deterring Warsaw Pact attacks on 
Western Europe, the commission said long-range 
delivery systems will be “increasingly necessary” for 
the Asian and Pacific theater. “Given the growing 
importance of [the Pacific] theater, the Pentagon 
should look ahead by choosing systems with ranges 
significantly beyond those needed in the European 
theater.” 

For surprise attacks, OSC says Pegasus could be 
launched in southward “retrograde” orbits for 
“passing shot” attacks from unexpected directions. 
Pegasus could also launch the Air Force’s 


hypervelocity glide vehicle, which may eventually 
replace MX ICBMs. OSC also suggests the vehicle 
could be a target for SDI tests. 

OSC also advances Pegasus as a test bed for the 
National Aerospace Plane. Last year, members of 
the Defense Science Board recommended testing 
NASP’s supersonic combustion ramjets on an 
unmanned hypersonic vehicle. 

As the first high-speed aerospace vehicle 
developed without wind-tunnel tests, Pegasus will 
also pave the way for NASP’s manned X-30 research 
vehicle. OSC says all its pre-flight aerodynamic and 
aerothermodynamic tests will be done in a 
“computerized wind tunnel” with computational 
fluid dynamics (CFD) techniques. 

OSC and Nielsen Engineering and Research Inc. 
of Mountain View, Calif., plan to do Pegasus CFD 
work on Cray-2 and Cray XMP supercomputers at 
NASA’s Ames Research Center. OSC says Pegasus 
flight tests also will serve as a “real world testbed” 
for Ames’ CFD codes over a wide range of airspeeds 
and air densities. The Ames Numerical 
Aerodynamic Simulator plays a major role in 
development of NASP’s manned X-30 research 
vehicle. 

Computerized simulations are not the only 
advanced feature employed in Pegasus. The vehicle 
also uses some of the most recent advances in solid 
propulsion, materials, and avionics. All three stages 
will use graphite fiber casings developed by 
Hercules for trident D-5 and MX missiles. 

Stages will bum hydroxil-terminated 
polybutaidiene-based propellant used in Pershing 2 
missiles. Additional lift during the first-stage burn 
(from 40,000 to 200,000 feet) will come from a 
graphite composite delta wing built by Scaled 
Composites Inc. of Mojave, Calif. 

Attitude control during the first-stage bum, 
which will accelerate the vehicle from Mach 0.8 to 
Mach 8.7, will be provided by aerodynamic fins. 
Gimballed nozzles and a cold-gas reaction control 
system will control the vehicle at altitudes above 
200,000 feet. 

The fins and thrust vector systems will be 
controlled by a ring laser gyro-based inertial 
guidance system. Pegasus avionics will also use 14 
microprocessors for vector processing and preflight 
checkouts. These systems will permit assembly and 
checkout with only 10 people and a single ground- 
support trailer at the departure airfield. 

How will OSC combine all of these state-of-the-art 
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systems into an integrated system within 28 
months? The company says it formed a “skunk 
works” development team of 80 persons at OSC, 
Hercules, and several key subcontractors. 

“The team is using a development approach that 
emphasizes high design margins on advanced 


technology components and an experimental shop 
assembly and test approach to reduce development 
cost and time,” an OSC fact sheet says. “To 
supplement ground testing of the vehicle, 
qualification by flight will be used to refine actual 
performance and accuracy.” 


ARTIFICIAL INTELLIGENCE 


Neural Nets Attract Attention and Money 

Three or four contracts worth several million 
dollars to expand neural-net research will be 
awarded by the Air Force soon. The Air Force’s 
interest in the new technology resonates with 
planned increases in neural-net funding by the 
Defense Advanced Research Projects Agency. 

The contractors will explore using neural nets, 
computer programs that “learn” or “ adapt” to 
their environment, for aircraft-control applications. 
They will also explore robotics for manufacturing, 
and join with General Motors in the Dayton area 
for additional research. 

The flight-control system will allow the airplane 
to reconfigure itself when controls are damaged. It 
is known as a self-repairing flight-controls program. 

There is other work—although not necessarily in 
the Air Force—in the automatic evasion of missiles. 
If the pilot will trust the system, it is expected to 
recognize a missile has been fired, calculate the 
direction from which it was fired, and make the best 
maneuver for the aircraft, based on experience. 

Neural nets are also of interest to the Air Force 
for signal processing and image understanding. 

“This past year has seen a blossoming of 


MILITARY COMPUTING 

commercial enterprises that are dedicated to doing 
neural networks,” said William Baker, chief of the 
Artificial Intelligence Applications Office at Wright- 
Patterson Air Force Base in Ohio. Texas 
Instruments is also active in neural-net exploration. 

“There was an IEEE-sponsored (Institute of 
Electrical and Electronic Engineers) neural-net 
conference in San Diego last year that was a 
watershed for neural-network research. About 2,000 
came. The year previously they had a workshop and 
only 500 attended. In the past year since that 
conference, 10 to 20 companies have sprung up 
dedicated to neural-network products and 
programming,” he said. The firms sell both software 
and hardware. One of the leading firms, based in 
San Diego, is Hecht-Nielson, he said. It was formed 
by former TRW employees. 

“If neural nets can learn and retain what they 
learn as well as theory says they will, they will 
certainly have a place in weapons systems and in 
commercial [applications],” he said. “The Defense 
Advanced Research Projects Agency has just 
started a large program in neural-net research, and 
Hughes, TRW, and Boeing are seriously doing 
neural-net research.” 


Electronic Publishing to Combine Hypermedia and Al 

The convergence of hypermedia, artificial 
intelligence (AI), and electronic publishing 
technology is producing an important new direction 
for publishing called “hyperpublishing,” a hybrid 
technology that represents a multibillion-dollar 
opportunity for system and software developers. 

Hypermedia is non-linear text, graphics, and 
imagery that combines a database method, a 
knowledge representation scheme, and a human 
interface modality. The concept is quite simple: 


windows on a display screen are associated with 
objects in a database, and links are provided 
between these objects. 

AI attempts to make electronic publishing 
systems more useful by making them handle 
publishing tasks in a way that, if people were 
solving these problems, you would call these people 
intelligent. Four key areas of AI are important to 
electronic publishing: 

• speech—recognition and synthesis of human 
speech, 


58 • 


OCTOBER 1988 











• vision—recognition and rendering of text, 
graphics, and imagery, 

• natural language—understanding the generation 
of spoken, written, and visual communication, and 

• expert systems—knowledge representation, 
learning, reasoning, and planning. 

The impact of hyperpublishing technology over 
the next decade will be broadly felt in four ways. It 
will redefine the nature of tools for authoring, 
design, and communications art; transform 
publishing processes; introduce new media and new 
forms of publishing; and engender new (global) 
literacy environments for research, collaborative 
authoring, publishing, and use of information. 

Practical applications of hypermedia and artificial 
intelligence in electronic publishing are an 
established fact in the marketplace. The scope of 
these applications is impressive: speech recognition, 


text scanning, graphics recognition, natural 
language interfaces, hypermedia and expert systems 
for authoring and design, idea processors, intelligent 
search and retrieval, precis writers, automatic 
document generation, expert systems for printing 
and publishing management, networked literary 
environments, and much more. 

The outlook is for rapid development. Market 
interest is growing, especially now that personal 
computers make viable platforms for AI and 
hypermedia-based applications. The number of 
hyperpublishing-related projects, and the level of 
investment in them by corporations, government 
agencies, and commercial publishing organizations 
is rising sharply. The number of vendors developing 
hypermedia and Al-based tools for publishing and 
the pace of new-product introductions is also 
increasing. 


TELECOMMUNICATIONS 


VAX Computers Beat Cray in Super Network 

Combined research talents from Yale University, 
Scientific Computing Associates (SCA) of New 
Haven, Conn., and Sandia National Laboratories 
recently produced significant results in what may be 
the ultimate in remote distributed computing. Using 
the software package invented at Yale by David 
Gelernter and associates in the Linda Project, and 
commercialized by SCA, Sandia scientists 
implemented real-life applications software 
distributed among several VAX systems connected 
to the Sandia network. 

The results for one such application, a rocket- 
plume analysis program, showed performance for 14 
VAX processors working in parallel to be twice as 
fast as Sandia’s Cray 1 processor. 

The VAX processors are linked in a configuration 
called Supernet. They are located physically in both 
Livermore, Calif., and Albuquerque, N.M.—more 
than a thousand miles apart. The Linda software 
system lets developers design applications for 
parallel computers without regard to the underlying 
computer architecture. The designer can 
concentrate on designing while Linda coordinates 
the various parts of the computation, Sandia 
spokesmen said. 

The work at Sandia was directed by Robert 
Whiteside, program manager for Supernet. In 


Thk Spanc Robinson Report on 

Artificial Intelligence 

addition to the rocket plume application, Whiteside 
converted a semiconductor device problem from the 
Cray 1 to an eleven-VAX Supernet configuration. 
This problem ran in 74 minutes on the Cray, and 
151 minutes on the Supernet, a significant 
improvement in cost/performance. For a thermal- 
analysis application, however, Supernet achieved 
only six percent of Cray performance, reflecting 
large communications overhead involved in 
processors exchanging data. 

Joe Harris, supervisor of applied mathematics at 
Sandia Livermore, said, “The performance results of 
the thermal-analysis program demonstrate the 
limitations of this type of parallel processing. Many 
applications will run poorly on the network.” 

The goal of the work is not to try to exceed 
supercomputer performance, but to achieve 
supercomputer capability by fully using existing 
minicomputers. The system allows Sandia to use its 
computers around the clock. 

The Linda software easily enables the VAX 
computers to run in parallel. Further, using Linda 
means codes must be converted to parallel use only 
once. William Wilson, manager of computation at 
Sandia Livermore, said codes don’t have to be 
redone for every new computer or configuration. 
“Once the codes are parallelized,” he said, “Linda 
does all the rest.” 
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ENERGY 


Coal & Synfuels Technology 


EPRI Sees Growth in Combustion Turbine Use 

Scorned in the past as unreliable, combustion 
turbines will form the linchpin of new utility power 
plants in the future, according to the Electric Power 
Research Institute (EPRI). 

“On the order of 2,500 Mw of combustion 
turbines have been ordered in the last year, and that 
could grow to 5,000 Mw in a year or two,” says 
Ron Wolk, a director in the institute’s advanced 
power systems division, in the most recent issue of 
EPRI Journal. 

Dwain Spencer, EPRI vice president of advanced 
power systems, predicts that as much as three- 
fourths of the next 100,000 Mw of utility generating 
capacity to come on line in the United States will be 
based on gas turbines. “We see over 45 Gw of 
indicated—but largely unannounced—orders for 
combustion turbine capacity over the next 12 years 
already, and I’d be amazed if that figure isn’t over 
55-60 Gw by 1990,” Spencer says. 

Without improved combustion turbines, 
gasification combined-cycle power plants wouldn’t 
be possible. Many utilities looking at combustion 
turbines are doing so as part of their consideration 
of phased-in coal gasification, combined-cycle 
systems. That’s why EPRI has funded research to 
improve their performance. 

The original combustion turbines were derived 
from early jet aircraft engines. These pad-mounted 
versions were relatively inexpensive to construct, 
but they could burn only premium fuel, so they 
were used as peaking units. 

Because of their limited use, combustion turbines 
weren’t maintained rigorously, and that led to even 
lower reliability, EPRI says. 

But turbine manufacturers—in some cases with 
EPRI funding—have made such great improvements 
that utilities are becoming more interested in 
combustion turbines, Spencer says. Uncertainty over 
future oil and natural-gas prices also has rekindled 
utility interest in combustion turbines, he says. 

“The new turbines are much more mature in 
design and can be fired with oil, natural gas, or now 
even gasified coal,” says Spencer. A utility can 
install combustion turbines for peaking capacity in 
as little as two years. As demand rises, the utility 
can add heat-recovery steam generators for baseload 


power. 

The heat-recovery system increases efficiency and 
plant output by using the combustion turbine’s 
exhaust heat. As gas prices rise, the utility can add 
a coal gasifier, which also adds to capacity. 

As long as natural-gas prices stay less than 
$6/mmBtu, gas-fired plants make the most sense, 
EPRI says. A gas turbine can be installed for $300/ 
kw; adding equipment for a combined-cycle plant 
increases the cost to $600/kw. 

Natural gas prices currently stand at $2 to $3 per 
mmBtu, and those prices could double before the 
life-cycle cost of a combined-cycle plant would 
exceed that of a coal-fired plant, the institute says. 

EPRI is demonstrating an integrated gasification, 
combined-cycle system at the Cool Water plant in 
Daggett, Calif. The plant uses an 80-Mw General 
Electric 7E turbine, which has broken down only 
seven times in nearly four years, EPRI says. That 
failure rate is a vast improvement over past 
performance, and turbine manufacturers are aiming 
to achieve even better. 

Aircraft-engine research for the Defense Dept, 
also led to improvements in modern combustion 
turbines. General Electric, Siemens-Kraftwerk 
Union, Asea Brown Boveri, and Westinghouse are 
offering machines rated at 70 to 100 Mw—up to 10 
times larger than the first combustion turbines. 

Manufacturers were able to build larger, more 
powerful, and more efficient models by raising the 
design fuel-firing temperature at the combustor 
outlet. Current models have firing temperatures of 
about 2,000° F with full-load, simple-cycle 
efficiencies of about 32 percent. 

In addition, EPRI expects all four manufacturers 
to offer turbines rated at 135 to 150 Mw with firing 
temperatures around 2,300° F and efficiencies of 35 
percent. In a combined-cycle configuration, 
efficiencies would increase to 45 to 47 percent. 

General Electric is the first to go into production 
with the larger unit; the first GE 135-Mw 7F model 
will be installed at Virginia Power’s Chesterfield 
station later this year. 

Unfortunately, Spencer says, hotter firing 
temperatures can themselves challenge reliability 
and require sophisticated on-line diagnostic devices 
and advanced cooling techniques. 
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Researchers Probe Coal-Fired Heat Engines 

Researchers are looking for ways to bum cheap coal 
in gas turbines and diesel engines, but the cost of 
machines that can withstand the harsh materials in 
coal could eat up the savings and then some. 

That is the dilemma facing industry researchers: 
whether to go to the expense of cleaning coal to 
protect engine parts, or to modify the engines 
extensively to bum dirty coal—an even more 
expensive proposition. After preliminary studies, it 
is clear that tradeoffs will have to be made, said 
government officials and contractors gathered 
recently in Morgantown, W.Va. 

Of the two options, it is more desirable to keep 
coal cheap because low fuel costs will make the 
systems more economic in the long run, said John 
Wilson, assistant director of the Morgantown 
Energy Technology Center (METC), which is 
managing two contracts for coal-fired diesels and 
four contracts for gas turbines. 

But making expensive engines isn’t desirable 
either, and economics will be an important factor as 
the six contractors continue their work, Wilson said. 

In addition to finding the right fuel and durable 
parts, emissions also could be a problem. Even 
though there aren’t regulations covering coal-fired 
heat engines or diesel locomotives now, regulators 
surely will take notice once the machines are 
marketed, Wilson said. 

METC is looking at hot-gas cleanup systems that 
would clean particles out of the coal gas before it 
goes through the turbine blades. The systems would 
protect equipment as well as control emissions, but 
could be prohibitively expensive. Hardening the 
blades and cleaning up emissions downstream is one 
alternative researchers are examining. 

The idea for coal-fired heat engines isn’t new. 
Tests done in the 1950s and 60s showed that the 
concept basically worked, but there were so many 
problems that many researchers gave up. Work 
continued throughout the 1970s, but then was 
nearly killed when the Reagan administration took 
office and attempted to gut the Energy Dept.’s 
fossil-fuel research program. Project teams 
regrouped, and DOE’s current heat-engines program 
evolved. 

With new developments in materials and fuel¬ 
cleaning technologies, researchers in the 1980s have 
started finding new solutions to the old problems. 
METC in-house researchers and outside contractors 
are pursuing a new line of advanced coal-fired gas 


turbines with higher firing temperatures and 
increased efficiency. 

Among the programs under way: 

■ Solar Turbines Inc. of San Diego plans to 
conduct a full-scale test using coal slurry in its 
existing Centaur Type “H” gas turbine. The 
company, a subsidiary of Caterpillar Inc., has just 
arranged the $2.8-million in capital investment it 
needs to upgrade the facility where it will run the 
test. The company will modify the turbine slightly 
to run on coal and is developing a two-stage 
slagging combustor. The system is being developed 
for industrial cogeneration. 

Preliminary tests will concentrate on components, 
with testing of the integrated system planned for 
1990. Work so far has provided Solar researchers 
with an indication that emissions from the 
combustor will meet current environmental 
standards, particularly for NO x , without any 
downstream cleanup, the company said. 

■ Westinghouse Electric Corp. also is developing a 
two-stage slagging combustor as part of its six-year 
program to develop and test a 0.5-Mw coal-fired 
gas turbine and a commercial-scale prototype for a 
100-Mw Westinghouse gas turbine suitable for a 
combined-cycle utility power plant. The company 
planned to start a 15-month pilot test in August at 
Avco Research Laboratory’s Haverhill facility. 

■ Allison Gas Turbines Division of General Motors 
this fall will complete a two-year pilot-scale test of 
components, and then start a two-year, full-scale 
test of components and a complete proof-of- 
concept test of the integrated system. Allison’s 
technology includes a slurry-fueled, rich/quench/ 
lean combustor system with a slightly modified 
Allison 501-KB5 industrial engine. The company 
will work with coal-slurry suppliers to develop the 
fuel and examine how different fuel composition 
and turbine-blade coatings affect erosion and 
corrosion. 

So far, the company has developed a fuel nozzle 
it says provides the fine spray needed to get 
complete combustion. It began tests last week of a 
pilot-scale combustor, which includes a compact, 
high-efficiency inertial particle separator to remove 
particulates. 

■ General Electric is developing a 3.8-Mw system 
using its LM500 turbine, derived from a jet engine. 
The system can be used for small power plants and 
transportation applications such as locomotives, 
but probably will be better for cogeneration. 
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GE is looking for harder materials that are 
cheap but stand up to coal, especially in the fuel- 
injection system, and also is evaluating different 
emission-control processes. Bench-scale tests have 
shown that adding clay to the coal-water mixture 
reduces ash deposits on the turbine blades. In 
addition, adding lime to fuel removes 60 percent of 
the S0 2 . But GE found that the addition of lime 
resulted in SO z downstream by conventional 
means. GE researchers also are looking at a high- 
temperature, high-pressure baghouse to collect ash. 
■ GE Transportation Systems of Erie, Pa., is just 
starting work under its second contract with METC 
for coal-fueled diesels. In 1985, the company 
undertook a $2-million program to develop a fuel- 
injection system for coal-water mixtures and to run 
an engine on the fuels. GE received an additional 
$1 million to continue the work, which is near 
completion. 

Researchers developed a nozzle with good 
atomization, and now are working on durability. 
Coal particles erode the small holes in the nozzle, 
so GE is trying superhard materials such as 
diamond compact and cubic boron nitride. The 
company also is trying different materials such as 
high-quality tungsten carbide to improve the 
durability of rings and liners. 

Under its second contract, awarded in March, 
GE plans to develop a multi-cylinder, coal-fired 


diesel engine for a locomotive. Under the $21- 
million program, GE expects to install an engine in 
a test-bed locomotive within two years and 
demonstrate a commercial-size prototype within 
five years. At the same time, GE will continue to 
improve its fuel-injection and emission-control 
systems. Norfolk Southern Corp., the Pennsylvania 
Energy Office, and the New York Energy Research 
and Development Authority are cosponsoring the 
project. 

GE’s Paul Flynn said part of the program 
involves developing a stable, easy-to-handle coal- 
water fuel with consistent viscosity for a medium 
speed; and for all of that, it must be cheap. 
Program managers have started collecting samples 
from slurry suppliers in preparation for fuel 
development, and researchers are drawing up 
preliminary conceptual designs for a locomotive. 

■ Arthur D. Little Inc. is working with Cooper- 
Bessemer, AMBAC, AMAX, and Battelle on a five- 
year program to develop a multi-cylinder coal-fired 
diesel engine for industrial applications. The 
project team also has found nozzle and ring wear 
to be high, and is looking at alternative materials. 
Emissions data so far show that NO x levels are low 
compared to regular diesel fuel. Particulates, 
however, have been a problem. Arthur D. Little, 
based in Cambridge, Mass., also will be looking for 
a way to make the coal-water fuel cheaper. 


MANUFACTURING AUTOMATION 


Allen-Bradley Unveils CIM System 

Allen-Bradley is now beginning to show the world 
its Twinsburg, Ohio, surface-mount technology 
(SMT) device line. It is one of the most exciting 
facilities yet shown to the public. Allen-Bradley has 
gone to great lengths to develop a total computer- 
integrated manufacturing (CIM) system. It envelops 
not only automated production of boards but also 
integration with high-level business planning 
computers, remote CAD systems and, vendors. 

The environment is heterogeneous. Linked 
together are Tandem, DEC and IBM computers, 
Panasonic SMT assembly equipment, and an Adept 
robot along with Allen-Bradley’s Vista 2000 cell 
control and complement of PLCs. Information 
courses over DECnet, TCP/IP, and Allen-Bradley’s 
Data Highway. The facility is a microcosm of how 
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Flexible Automation 

factories will soon operate—integration will be 
extended to other activities at Twinsburg and 
probably elsewhere at Allen-Bradley. 

Twinsburg addresses a difficult set of problems: 
to produce high variety in low volume. A new 
board comes along about every two days and an 
engineering change order every few hours. Boards 
range in size from 2.3 inches to about 17 inches on 
a side and are produced in relatively small quantity 
(17 is the average production run). They must be 
produced economically, no matter how few of each 
are required. 

A number of fundamental approaches contribute 
to success. One is focus on database technology. 
Another is to interface machines and controls in 
ways to minimize the amount of required custom 
code. Important, too, is the near demolition of 









barriers between engineering and manufacturing. 
The two functions which normally occur 
sequentially occur simultaneously, with care given 
to manufacturability of the boards. 

To a degree, Twinsburg is a product of well- 
informed faith. At the outset, financial planners 
could not produce a report that unequivocally 
measured the benefits of investing $2.5 million for 
equipment and $1 million for integration to build 
the flexible facility. Measuring tools simply are not 
available, although the financial and accounting 
staffs are now working hard to develop such tools. 
The proposed facility was subjected to conventional 
ROI and other formulas. As it turns out, 
conventional measures account for only about 50 
percent of the benefits. The benefits of information 
integration include: 

• Board-assembly time has been cut from 15 days 
to one. 

• Engineering change orders that took one to three 
weeks to implement now take two to three hours. 

• The engineering to manufacturing cycle has been 
cut from 52 weeks to 26 weeks. 

• Vendors are cutting part-fabrication time from 20 
weeks to four. 

• Direct labor is reduced by 70 percent. 

• Work-in-process has been cut from $17 million to 
$7 million. 

The surface-mount technology cell contains four 
lines. Boards pass along the first two to receive 
active components on the top side, then pass along 
the other lines to get passive components on the 
bottom side. As a board advances along the line it 
gets an application of solder paste on which 
components are placed, then is cured, cleaned, and 
soldered by the vapor-phase process and cleaned 
again. Passive components on the bottom side are 
wave-soldered. One reason Allen-Bradley chose 
Panasonic assembly equipment is that the line can 
be enlarged easily. Additional equipment can be 
inserted without disruption to increase production 
as volume grows. 

Like the famous Allen-Bradley pyramid, CIM line 
architecture includes five levels: process, station, 
cell, center, and plant. At bottom is the process 
equipment of the Panasonic assembly line. Above 
that are five PLCs that monitor temperature and 
other process conditions, control the Panasonic 
pick-and-place robots, and communicate with the 
cell control. 

The cell control, a Vista 2000 industrial 


computer, supervises work of the assembly line. It 
stores all assembly programs (10 for every board 
through the cell) and downloads them to PLCs. It 
verifies process set-up and tooling (some machines 
have 100 pieces of tooling). It verifies the process 
(some soldering processes have 20 parameters to 
watch). The cell tracks boards from bar-code input 
and radio-frequency identification of magazines that 
carry them about. The cell collects data from vision 
and other sensors for SPC (statistical process 
control) to provide fast response to problems and 
passes information to the center computers for long¬ 
term analyses. 

The architects of the SMT/CIM line have come to 
understand the role of the center level in developing 
this installation. The center includes a VAX cluster 
with an Oracle database-management system. These 
computers schedule the cell to reduce work in 
process (WIP) and provide the all-important 
interfaces to engineering and computer-aided design 
systems. The computers also handle off-line creation 
of programs for robots. Finally, the VAX cluster ties 
into the corporate MRP computers for materials and 
inventory planning and key business information. 

In a typical transfer of information, a program 
for pick-and-place robots, for example, begins with 
engineering at Highland Heights. CAD files there 
pass shape, position, part, and fit information over 
Ethernet to a VAX at Twinsburg. The VAX validates 
the process and syntax, then passes information into 
the Oracle database to create robot programs. The 
program is finally transferred over Ethernet to the 
Visa 2000 industrial computer. 

The five-person team responsible for integration 
used several tricks to make information flow 
through this hierarchical pipeline without having to 
create vast amounts of software. The team has 
created a tool kit make other vendors’ equipment 
look like Allen-Bradley PLCs. The kit has reduced 
the amount of custom code that must be written for 
machine interfaces, and it makes the use of standard 
software packages easier. 

In addition, the team has insulated applications 
from machine interfaces. Instead of, say, three 
applications talking to a soldering machine as was 
done in the past, all data is deposited in the cell 
database. Multiple applications that need to use the 
data refer to that database. Machine-interface 
software is tricky to write and best minimized. The 
approach of interfacing through PLCs or cell 
integrator also keeps the system flexible. Interfaces 
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stay fixed while applications change. 

Compression of time to market, an Allen-Bradley 
goal with this installation, is accomplished in large 
measure by parallel development of design and 
manufacturing information. The bill-of-materials 
(BOM) contains all documentation needed to 
produce a board and is prepared as the design 
develops. Among other advantages, early BOM 
development allows vendors to get lead time in 
supplying parts. All four product groups affiliated 
with Twinsburg use common data formats and 
procedures as they produce designs on four different 
CAD systems. 

The design process begins with a part-numbering 
system (which drives the entire process). Circuit and 
mechanical designs evolve simultaneously and 
undergo simulations to verify a concept and to 
assure fit of electrical circuits to mechanical parts. 
Standardized CIM files are also produced in 
engineering, engaging engineers in manufacturing 
information activities new to them. 

When the design is right, it is sent to Twinsburg 


electronically where part programs are generated by 
the VAX through the relational database. Test, 
tooling, and other essential manufacturing 
information is downloaded to the cell control. 
Engineering does not produce breadboard or 
prototype models. Prototypes run on the 
manufacturing line. The goal is to have design and 
manufacturing information absolutely perfect when 
it leaves engineering, ready for the SMT line. 

Allen-Bradley’s SMT design team is the first to 
say (and say vigorously) that much remains to be 
done. In a few months artificial intelligence will be 
integrated into the line to improve scheduling. AI 
will help balance the line and optimize machine 
utilization as emergencies occur—a machine goes 
down, for example. Systems engineers are also 
looking for good decision-support tools. CIM 
produces a lot of information that is hard to digest 
and act upon quickly. CIM definitely is an 
evolutionary process. The trick is to design 
hardware and software systems that can 
accommodate change without disruption. 


The preceding newsletters have been selected by HIGH TECHNOLOGY BUSINESS because of their expertise in their respective areas 
of specialization. To get a one-year subscription to the newsletter or newsletters you need, use the coupon below. Simply select a 
newsletter, enclose a check made out to HIGH TECHNOLOGY BUSINESS in the amount indicated, and we’ll do the rest. Samples are 
available on request. 
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COMPANY 


ADDRESS 


STATE/ZIP DAYTIME TELEPHONE 


□ Fiber Optics News ($447, U.S.; $510, elsewhere) 

□ Computerdaily ($850, N. America; $1,000 elsewhere) 

□ Advanced Military Computing ($377, N. America; 

$392, elsewhere) 

□ Applied Genetics News ($295, U.S.; $345, elsewhere) 

□ Laser Report ($250, N. America; $275, elsewhere) 

□ Spang Robinson Report on Supercomputing and 
Parallel Processing ($295, U.S.; $345, elsewhere) 

□ MFOC Newsletter ($325, N. Americal; $350, elsewhere) 

□ Flexible Automation ($162) 


Send to: 

HIGH TECHNOLOGY BUSINESS 

270 Lafayette Street 
New York, NY 10012 


□ Semiconductor Economics Report ($345, U.S.; $395, elsewhere) 

□ TEC Report ($325, U.S.; $425, elsewhere) 

□ Military Space ($447, N. America; $462, elsewhere) 

□ The Cambridge Report on Superconductivity ($245, U.S.; 

$274, elsewhere) 

□ Fiber Optics Sensors and Systems ($325, U.S.; 

$350, elsewhere) 

□ Coal and Synfuels Technology ($545, N. America; 

$575, elsewhere) 
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MARKETWATCH 


ACQUISITIONS 
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■ HIGH TECHNOLOGY BUSINESS ■ 


LEADING 100 

PRICE EARNINGS PER SHARE LATEST 12 

RANK INCREASE CLOSING DEBT/ MONTHS’ 

COMPANY THIS MONTH/ LAST MONTH PRICE LAST QUARTER CHANGE FROM LATEST EQUITY REVENUE 

(SYMBOL/EXCHANGE) LAST MONTH (%) ($) (S) 1 YEAR AGO DIVIDEND ($) P/E RATIO RATIO (IN MILLIONS) 


AEROSPACE 

Ronson (ronc/nasdaq) 

Matec (mxc/amex) 

Hexcel (hxl/nyse) 

Boeing (ba/nyse) 

Raytheon (rtonyse) 
Northrop (noc/nyse) 
Fairchild Ind. (feh/nyse) 
Watkins Jhnsn. (wj/nyse) 
McDonnell Doug, (md/nyse) 
Rohr Ind. (rhr/nyse) 


Balt hem (blcc/nasdaq) 
Hawkins Chem. (hwkn/nasoaq) 
Kinark (xin/amex) 

Fst. Miss, (frm/nyse) 

Petrolite (wnasoaq) 
Publicker Ind. (pul/nyse) 
Wellman (wuun/nasdao) 
MacDermid (maco/nasoaq) 
Immucor (blud/nasdao) 

Calgon Carbon (crbn/nasoaq) 
COMMUNICATIONS 
Intellicall (incl/nasdaq) 

ALC Comm, (aecc/nasoaq) 
Philipp LD Tel. (phi/amex) 

NW Telecom, (nowi/nasdaq) 
Teleconnect (tnn/nyse) 

CTEC (ctex/nasdaq) 

Phonemate (phmi/nasdaq) 
Graphic Scan, (gscc/nasoao) 
Advantage Cos. (adco/nasdaq) 
C TEC (ctexb/otc) 


16,436.0 

7,981.7 

6,022.5 

407.4 


COMPUTERS 

Wells American (wac/amex) 1 / 96 

Vermont Res. (vre/amex) 2/11 

Mass. Comp, (mscp/nasoaq) 3/156 

Genisco Tech, (ges/amex) 4/177 

IPL Sys. (ipesa/nasdaq) 5/26 

Miitape Grp. (mily/nasdaq) 6/7 

CSP (CSPt/NASDAQ) 7/107 

Gen. Automtn. (ga/amex) 8/174 

Elbit Comp, (eibte/nasdaq) 9/168 

Adaptec (adpi/nasdaq) 10/157 

DRUG MANUFACTURERS 
Invitron (invn/nasdaq) 1/14 

Hycor Biomed. (hybd/otc) 2/48 

Incstar (isr/amex) 3/2 

Adv. Magnetics (admg/nasdaq) 4/10 

Smith Labs (smeb/nasoaq) 5/12 

Nature's Sunsh. (amtc/nasoaq) 6/30 

Collab. Res. (cric/nasdaq) 7/63 

Amgen (amgn/nasdaq) 8/85 

E Z EM (ezem/nasoao) 9/56 

Synbiotics (sbio/nasdaq) 10/72 


50.0 2.25 -.04 

36.2 1.88 -.44 

28.7 4.75 .01 

26.6 2.38 -1.63 

23.5 2.63 .07 

22.6 9.50 .03 

19.9 6.75 .02 

18.1 1.63 -.15 

16.0 4.50 .11 

15.8 5.50 .04 


36.0 8.50 NC 

30.6 1.88 .03 

28.3 10.75 .16 

20.0 9.00 .03 

19.0 2.38 .03 

18.4 14.50 .28 

16.8 4.38 .00 

15.7 31.25 .02 

13.6 12.50 .26 

13.3 8.50 -.01 


-100.0 — NM 

NE — NE 

-85.7 - 19.8 

NE — NE 

-12.5 — 16.4 

-57.1 — NE 

.0 — 56.3 

-100.0 — NE 

-56.0 .14 4.2 

-77.8 — 15.3 


NC — NE 

50.0 — 20.8 

433.3 — 27.6 

-81.3 — 60.0 

50.0 - NE 

47.4 .10 13.3 

NE — NE 

-33.3 — NM 

8.3 — 14.5 

-100.0 — NM 


.03 15.9 

.00 4.3 

.05 79.6 

.02 40.6 

.00 7.2 

.77 63.4 

.00 9.5 

.10 50.1 

.17 179.7 

.00 57.8 


.88 NC 

.15 7.5 

1.32 15.9 

.00 4.0 

.11 11.2 

.02 41.2 

.00 14.4 

.10 49.0 

.00 59.8 

.01 5.8 
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■ HIGH TECHNOLOGY BUSINESS ■ 


The HIGH TECHNOLOGY BUSINESS Leading 100 lists the 10 companies in each of 10 industries that had the 1 
over the previous month (figures as of 8/10/88). 

NA = Not available NE = Negative earnings NC - Not calculable NM = No meaningful figure 

PRICE EARNINGS PER SHARE 

RANK INCREASE CLOSING 

COMPANY THIS MONTH/ LAST MONTH PRICE LAST QUARTER CHANGE FROM LATEST 

(SYMBOL/EXCHANGE) LAST MONTH (%) ($) ($) 1 YEAR AGO DIVIDEND ($) 

lighest stock gain 

EQUITY 

P/E RATIO RATIO 

LATEST 12 
MONTHS' 
REVENUE 
(IN MILLIONS) 

ELECTRONICS 










Tech. Ops. Sev. (toc/amex) 

1/182 

60.0 

6.00 

.15 

114.3 

— 

14.3 

.00 

14.0 

Kevlin Micro, (kvlm/nasdaq ) 

2/140 

29.3 

3.88 

.07 

133.3 

— 

NM 

.00 

7.8 

Plantronics (plx/nyse) 

3/55 

28.1 

26.75 

.57 

26.7 

.16 

15.3 

.17 

121.0 

Sony (sne/nyse) 

4/166 

24.0 

50.38 

.30 

NE 

.29 

42.0 

.24 

11,509.9 

La Pointe Ind. (lpi/amex) 

5/84 

23.6 

3.25 

.02 

NE 

— 

NE 

.35 

4.2 

Canrad (cnrd/nasoaq) 

6/42 

22.7 

12.88 

.29 

-27.5 

— 

18.1 

1.17 

51.0 

Gen. Kinetics (gkie/nasdaq) 

7/24 

20.7 

4.38 

-.19 

-100.0 

— 

NE 

.29 

7.7 

LaBarge (eb/amex) 

8/73 

20.2 

1.13 

.00 

-100.0 

— 

7.0 

5.03 

58.0 

Lowrance Elec, (leix/nasdaq) 

9/141 

19.0 . 

2.38 

-.06 


— 

NE 

.07 

44.4 

Dyansen (dyan/nasdaq) 

10/205 

18.4 

2.44 

.09 

80.0 


11.6 

.49 

29.1 

HEALTH 










Trimedyne (tmeoenasoaq) 

1/11 

43.5 

22.25 

.23 

475.0 

— 

34.8 

.05 

24.9 

Bio. Medicus (bmds/nasdaq) 

2/34 

25.1 

9.38 

.11 

NE 

— 

30.2 

.00 

13.6 

Diasonic (dia/amex) 

3/12 

22.2 

2.75 

.05 

.0 

— 

15.3 

.28 

273.1 

Phoenix Med. (phnx/nasdaq) 

4/79 

19.5 

12.25 

.22 

15.8 

— 

17.8 

.38 

16.3 

Spectran (sptr/nasdaq) 

5/119 

19.0 

1.19 

-.09 

NE 

— 

NE 

.18 

3.6 

Waters Inst, (wtrs/nasoaq) 

6/114 

18.3 

4.00 

-.03 

-100.0 

.08 

23.5 

.07 

12.0 

ADAC Labs (adac/nasoaq) 

7/6 

17.6 

3.75 

.12 

500.0 

— 

17.9 

.10 

73.2 

Biomet (bmet/nasdaq) 

8/70 

14.6 

29.50 

-.04 

-100.0 

— 

41.0 

.00 

97.6 

Ballard Med. (bmed/nasdao) 

9/95 

14.3 

16.00 

.19 

111.1 

— 

32.0 

.00 

14.0 

Medex (moex/nasoaq) 

10/44 

14.2 

11.00 

.19 

35.7 

.08 

17.2 

.09 

26.1 

METALS FABRICATION 










Am. Locker (aigi/nasdaq) 

1/41 

27.3 

7.00 

.24 

-25.0 

.28 

5.9 

.03 

23.9 

ABS Ind. (absi/nasoaq) 

2/12 

22.4 

15.00 

.15 

-58.3 

.80 

53.6 

1.66 

20.8 

Groff Ind. (groe/nasoaq) 

3/27 

16.7 

19.25 

.32 

-20.0 

.16 

13.0 

.00 

39.3 

Metex (mtx/amex) 

4/36 

15.8 

11.00 

.93 

365.0 

— 

7.6 

.18 

32.1 

Columbia Gen. (cign/otc) 

5/11 

13.8 

8.25 

.15 

-44.4 

— 

4.3 

.42 

54.1 

MLX (mexx/nasoaq) 

6/8 

11.8 

2.94 

.11 

22.2 

— 

NE 

8.31 

385.5 

Cyclops Ind. (cyc/nyse) 

7/29 

8.8 

27.75 

1.20 

NE 

— 

NM 

43.33 

726.2 

Zero (zro/nyse) 

8/15 

6.3 

17.00 

.31 

29.2 

.40 

15.0 

.12 

145.4 

Fla. Steel (els/nyse) 

9/13 

4.5 

49.13 

1.27 

49.4 

1.00 

15.1 

.61 

454.9 

Deltak (dltk/nasdaq) 

10/37 

4.2 

6.25 

.20 

-65.5 

- 

15.2 

.48 

27.7 

SCIENTIFIC AND ELECTRONIC INSTRUMENTS 









Laser Photo (lazr/otc) 

1/7 

48.5 

3.06 

.08 

NE 

— 

NE 

1.45 

8.2 

Nuclear Data (ndi/amex) 

2/86 

42.0 

1.25 

-2.28 

NE 

— 

NE 

.08 

51.0 

Matrix (max/amex) 

3/12 

36.7 

9.75 

-.03 

-100.0 

— 

NE 

.89 

105.0 

Laser Prec. (lasb/nasoaq) 

4/10 

27.3 

7.00 

.11 

NE 

— 

25.9 

.01 

23.2 

Medar (mdxr/nasoao) 

5/38 

16.0 

3.63 

NC 

NC 

— 

NE 

.79 

NC 

Tinsley Labs (tnse/oic) 

6/56 

12.5 

6.75 

.26 

NE 

— 

22.5 

.31 

7.0 

Knogo (kno/nyse) 

7/57 

12.1 

15.00 

.26 

-23.5 

.30 

NM 

.10 

50.1 

Buehler Int. (buer/nasoao) 

8/82 

11.4 

9.75 

.17 

30.8 

.28 

13.0 

.05 

70.0 

Ariz. Inst, (azic/nasdao) 

9/9 

10.5 

5.25 

.00 

-100.0 

— 

40.4 

.17 

10.0 

Chronar (crnr/nasoaq) 

10/83 

10.0 

8.25 

-.14 

NE 

- 

NE 

.75 

23.5 

SOFTWARE AND DATA PROCESSING 









Scicom Data (scie/nasdaq) 

1/78 

42.9 

10.00 

.18 

20.0 

— 

9.8 

.56 

16.3 

Micro Pro Int. (mpro/nasdao) 

2/132 

35.2 

3.38 

-.13 

-100.0 

— 

NE 

.00 

42.7 

H. Jack Assoc, (jkhy/nasdaq) 

3/138 

33.3 

4.00 

.17 

466.7 

— 

23.5 

.18 

17.1 

Finl. Ind. (enin/otc) 

4/71 

30.4 

7.50 

.09 

-40.0 

— 

10.9 

.00 

.8 

MPSI Sys. (mpsg/nasdao) 

5/144 

27.3 

3.50 

.26 

766.7 

— 

14.6 

.02 

35.1 

Comp. Data Sys. (cptd/nasdao) 

6/9 

24.1 

16.75 

.25 

19.0 

.12 

14.7 

.73 

66.0 

Altai (alti/nasdaq) 

7/16 

23.5 

5.25 

.07 

250.0 

— 

18.1 

.00 

13.2 

Micros Sys. (mcrs/nasdaq) 

8/11 

22.9 

2.31 

.01 

NE 

— 

NE 

.31 

19.3 

Continuum (ctuc/nasoaq) 

9/126 

20.0 

12.00 

.15 

25.0 

— 

20.0 

.10 

62.7 

CIS Tech, (cisie/nasoaq) 

10/137 

19.0 

1.19 

-.06 

NE 

- 

NE 

.04 

•1 
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HIGH TECHNOLOGY BUSINESS 


New Products 


■ OFFICE PRODUCTS 



NP 8580 copier. Makes 80 copies/minute; 
feeds as many as 50 originals; creates one- or 
two-sided copies. The machine has a four¬ 
way paper supply that holds 2,500 sheets. 
Features include zooming, margin adjust¬ 
ment, and reduction or enlargement by 64 to 
142 percent. $22,000. Canon U.S.A. Inc., 1 
Canon Plaza, Lake Success, NY 11042. (800) 
652-2666. Circle 1. 

ACD/MIS phone manager. This system 
automatically distributes telephone calls and 
provides reports and data to help managers 
maximize resources. It integrates PBX and 
computer functions. Price varies. Fujitsu 
Business Communications, 3190 Mira Loma 
Ave., Anaheim, CA 92806. (714) 630-7721. 
Circle 2. 

Call Analyzer software. Equips an IBM 
AS/400 computer to handle call accounting 
and traffic analysis. Provides reports to help 
managers allocate expenses, recover phone 
costs, and control phone abuse. From $3,500. 
Instor Corp., 199 Jefferson Dr., Menlo Park, 
CA 94025. (415) 326-9830. Circle 3. 

DiamondTel 90X cellular phone. This 18- 
ounce, portable unit has batteries for an 
hour and a half of talking time or 13 hours of 
standby power. The phone incorporates an 
antenna and stores 100 phone numbers, each 
as long as 36 digits. $2,145. Mitsubishi Elec¬ 
tric Sales America, 800 Biermann Court, 
Mount Prospect, IL 60056. (312) 298-9223. 
Circle 4. 

F-32 fax machine. Handles moderate-vol¬ 
ume use. For automatic dialing, the machine 
stores 64 phone numbers with as many as 35 
digits each. It provides operating prompts, 
activity reports, and confirmation reports in 
English, Spanish, or French. Compatible 
with Group 2 and 3 facsimile machines; 


stores confidential documents in memory. 
$2,195. Murata Business Systems, 4801 
Spring Valley Rd„ Dallas, TX 75244. (214) 
392-1622. Circle 5. 

FocusMail phone-message system. 

Stores 15 hours of voice messages. The com¬ 
puterized system integrates with PBX sys¬ 
tems and works with all touch-tone phones. 
It offers a personal greeting on forwarded 
calls, message waiting, call screening, and a 
daily message reminder. Price varies. Fu¬ 
jitsu Business Communications, 3190 Mira 
Loma Ave., Anaheim, CA 92806. (714) 630- 
7721. Circle 6. 

NP 9330 copier. Combines digital scan¬ 
ning and laser printing to scan 256 tonal gra¬ 
dations. Reduces as much as 35 percent and 
enlarges as much as 800 percent. The system 
offers contour and italic functions, area des¬ 
ignation, automatic zoom, mirror mode, im¬ 
age repeat, character input, and positive/ 
negative imaging. $19,500. Canon U.S.A. 
Inc., 1 Canon Plaza, Lake Success, NY 11042. 
(800) 652-2666. Circle 7. 

TF-451 fax machine. Uses plain paper and 
offers error correction when operating in 
Group 3 mode. Stores 99 phone numbers and 
has 33 one-touch keys and a liquid-crystal 
display. With a memory card, the machine 
provides a security mailbox and additional 
memory. $3,995. Toshiba America Inc., Fac¬ 
simile Products Group, Copier Products Di¬ 
vision, 9740 Irvine Blvd., Irvine, CA 92718. 
(714) 583-3626. Circle 8. 

USGH 934T phone interface. Allows ex¬ 
ternal calls to and from Ring intercom sta¬ 
tions via the public telephone network. Calls 
enter the system from touch-tone phones 
and are directed to an intercom station or 
zone page group. Price varies. Ring Group 
Inc., 230 Community Dr., Great Neck, NY 
11021. (800) 645-9690; in N.Y., (516) 487-0250. 
Circle 9. 


■ COMPUTER HARDWARE 


ANC-500 Ethernet repeater. Extends an 
Ethernet local-area-network cable segment 
more than 500 meters; meets IEEE 802.3 
specifications. The repeater also connects 
four cable segments. $1,450. American Net¬ 
work Connections Inc., 179 E. Tasman Dr., 


San Jose, CA 95134. (408) 922-1600. Circle 10. 

C1435-AS color monitor. This 14-inch 
monitor can be customized to work with any 
computer graphics system. It operates with 
the most popular graphics boards and has 
800 x 560-pixel resolution. Less than $900. 
Pixelink Corp., 9 Kane Industrial Dr., Hud¬ 
son, MA 01749. (508) 562-4803. Circle 11. 

LDP-Cache disk controller. A SCSI con¬ 
troller board with an intelligent interface to 
peripheral units. The board provides be¬ 
tween 256 kilobytes and one megabyte of 
cache memory, and transfers data at a rate 
of four megabytes/second. $649. Lomas 
Data Products Inc., 182 Cedar Hill St., Marl¬ 
borough, MA 01752. (508) 4604)333. Circle 12. 

M1928LFT fault-tolerant modem. A 

19,200-bit/second, synchronous, leased-line 
unit that constantly analyzes the telephone 
line. The modem adapts its speed and/or 
changes its transmission facility to either a 
dial line or alternate leased line. $5,295. Fu¬ 
jitsu America Inc., 77 Rio Robles, San Jose, 
CA 95124. (800) 422-2878; in Calif., (408) 434- 
0460. Circle 13. 

MegaTrend/2 color monitor. A 20-inch 
desktop monitor that plugs into the Macin¬ 
tosh II color video card with an optional pin 
adapter. Offers 640 x 480-pixel resolution 
with as many as 256 simultaneous colors. 
$2,295. Intecolor, 225 Scientific Dr., Nor- 
cross, GA 30092. (404) 449-5961. Circle U. 

Model 286 personal computer. Includes 
a 12-megahertz 80286 processor, a 110-mega¬ 
byte Winchester disk drive, and a 1.2-mega¬ 
byte floppy drive. The computer also has a 
user-accessible receptacle that holds a 30- 
megabyte Personal Data Pac hard disk 
drive. Price not available. Tandon Computer 
Corp., 405 Science Drive, Moorpark, CA 
93021. (800) 556-1234, extension 171; in Calif., 
(805) 523-0340. Circle 15. 

Rinwriter dot-matrix printers. Two 24-pin 
models that print 265 characters/second in 
draft mode and 90 characters/second in let¬ 
ter-quality mode. Both models have a buffer 
that handles 40 pages of text, and both offer 
seven resident typefaces. The 80-column 
P5200 costs $799; the 136-column P5300 is 
$1,049. Optional eight-color printing costs 
$129. NEC Information Systems Inc., 1414 
Massachusetts Ave., Boxborough, MA 
01719. (800) 343-4418; in Mass., (508) 264-8000. 
Circle 16. 
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Smartmodem 9600 modem. Made for lo¬ 
cal-area networks and mainframe systems, 
providing full-duplex, synchronous/asyn¬ 
chronous operation at 9,600 and 4,800 bits/ 
second. The modem uses leased lines and of¬ 
fers dial-up communications through the 
CCITT V.32 standard. $1,999. Hayes Micro¬ 
computer Products Inc., Box 106203, Atlan¬ 
ta, GA 30348. (404) 449-8791. Circle 17. 


■ COMPUTER SOFTWARE 


Axle expert-system builder. Illustrates 
basic and advanced techniques needed to de¬ 
velop expert systems. One program guides 
first-time developers, another shows how to 
build an expert system, and a third builds 
graphic interfaces to the knowledge base. 
Other programs provide source code for 
such expert-system components as simula¬ 
tion, Gantt charts, model editors, and net¬ 
works. Runs on IBM-compatible and Com¬ 
paq 386 computers. $1,995. Gold Hill 
Computers Inc., 26 Landsdowne St., Cam¬ 
bridge, MA 02139. (617) 621-3300. Circle 18. 

CFO Advisor financial analyzer. Helps 
plan corporate financial activity, including 
budgeting, profit analysis, funding require¬ 
ments, and consolidations. Solves more than 
600 financial equations; supports analysis of 
cost of sales, fixed assets, and operating ex¬ 
penses. Runs on IBM-compatible computers. 
$995. Financial Feasibilities, 9454 Wilshire 
Blvd., Beverly Hills, CA 90212. (800) 752- 
5556, in Calif., (800) 247-4452. Circle 19. 

Fastwire II file-transfer utility. Lets per¬ 
sonal computers exchange information at 
50,000 bytes/second through serial or paral¬ 
lel cable. Backs up and manages files on a 
hard disk; three modes accommodate vari¬ 
ous user skill levels. Runs on IBM-compati¬ 
ble computers. $129.95. Rupp Brothers, 
Drawer J, Lenox Hill Station, New York, NY 
10021. (212) 517-7775. Circle 20. 

GoScript software printer. Lets IBM- 
compatible computers print PostScript lan¬ 
guage files on dot-matrix, ink-jet, and laser 
printers. Includes 13 typefaces compatible 
with Apple LaserWriter fonts. Needs com¬ 
puter wiith 60 kilobytes of memory and a 
hard disk. $195. LaserGo Inc., 9235 Trade 
Place, Suite A, San Diego, CA 92126. (619) 
530-2400. Circle 21. 

Videostack interactive-video kit. Cre¬ 
ates interactive video programs using Hy¬ 
perCard technology. The software offers 
drivers for NTSC and PAL players, includ¬ 
ing those from Pioneer and Sony. Features 
include automatic installation, function cus¬ 
tomization, and frame tagging. $100 with 
drivers; drivers alone are $50. Voyager Com¬ 
pany, 2139 Manning Ave., Los Angeles, CA 
90025. (213) 474-0032. Circle 22. 


—■ NEW PRODUCTS 
■ COMMERCIAL/INDUSTRIAL 


GS densitometry software. Two versions 
adjust baselines, smooth curves, and expand 
scans in two directions. The software has a 
manual mode and two automatic modes for 
peak integration, plus windows for display¬ 
ing three scans at once. Users can align two 
peaks in separate windows and superimpose 
one set of data on another. Macro subrou¬ 
tines allow unattended repeat data process¬ 
ing on as many as 15 scans. Version GS 365 
runs on IBM-compatible computers; version 
GS 370 works with Macs. $1,700 each. Hoefer 
Scientific Instruments, 654 Minnesota St., 
San Francisco, CA 94107. (800) 227-4750; in 
Calif., (415) 282-2307. Circle 23. 

G Series laminating analyzers. Three 
models measure the adhesion of liquids to 
solid surfaces to calculate surface energies 
in coating, bonding, or laminating processes. 
Model G-I works at standard temperatures; 
Model G-II h andles wettability studies to 
300° C; Model G-III performs wettability 
studies involving advancing and receding an¬ 
gles. All three systems have protractor and 
micrometer scales, plus colored glass filters. 
$5,770, $6,920, and $7,360, respectively. 
Kemco Instruments Company Inc., 420 Ken- 
azo Ave., El Paso, TX 79927. (800) 325-3875; 
in Tex., (915) 852-3375. Circle 24. 

Platinous G low-humidity testers. Four 
test chambers that have dehumidification 
systems to create and maintain conditions 
such as 5 percent relative humidity at 40° C 
and 15 percent relative humidity at 10° C. A 
separate refrigeration unit allows precise 
control of temperature and humidity, and a 
sensing system permits 500 hours of contin¬ 
uous operation. $20,000 to 40,000. Espec 
Corp., 400 D-l Corporate Court, South Plain- 
field, NJ 07080. (201) 753-5900. Circle 25. 

PM 8238 data recorder. This 30-channel, 
multiple-point recorder gathers data over 
weeks or months, recording 30 simultaneous 
inputs in three seconds. It displays data as 
graphs or number tables. The unit offers 
1,000-dot resolution, 10-inch wide plotting, 
and a range of chart transport speeds. In¬ 
cludes a thermal printer. $5,500. John Fluke 
Manufacturing Company Inc., Box C9090, 
Everett, WA 98206. (206) 347-6100. Circle 26. 

Pocket microscope. Measures about 
5x1 X s /i inches, with a ^4-inch field of view 
and a working distance of 3 A inches. The 
scope’s acrylic base rests on the subject for 
stability. Includes a light source; runs on 
two AA batteries. $8.95. Edmund Scientific 
Company, 5554 Edscorp Bldg., Barrington, 
NJ 08007. (609) 547-3488. Circle 27. 

Thermo Tracer 6T62/6T63 imager. Dis¬ 
plays the temperature distribution of an ob¬ 
ject in shades of gray or in 256 color tones. 
Spans -50° to 2,000° C; works by remote con¬ 
trol. The user can control focus and select 


the optical zoom filter; an optional swivel 
stage allows panning. Works with IBM- 
compatible computers. $55,000. Mikron In- 
stument Co. Inc., 445 W. Main St., Wyckoff, 
NJ 07481. (201) 891-7330. Circle 28 

TI-24A monochrome camera. This black- 
and-white unit incorporates an electronic 
shutter to stop action and provide quality 
images of objects moving at high speed. The 
camera’s shutter-speed controls are '/250th, 
'/soooth, or '/1000th of a second. The solid-state 
instrument provides 728 horizontal and 492 
vertical pixels for a resolution of 540x350 
lines. Weighs less than one pound. $1,450. 
NEC America Inc., Broadcast Equipment 
Division, 1255 Michael Drive, Woodale, IL 
60191. (312) 860-7600. Circle 29 


■ CONSUMER PRODUCTS 


ABWl wall switch. Handles on/off switch¬ 
ing for a pair of speakers, a television, or au¬ 
dio systems. The device installs in light- 
switch mountings and fits under a wall plate. 
Handles 200 watts. $26.50 to $30. Sonance, 
32992 Calle Perfecto, San Juan Capistrano, 
CA 92675. (714) 661-7558. Circle 30. 

CX-IOOOU preamplifier. An integrated 
system with a 34-key infrared remote con¬ 
troller. The system has an 18-bit digital filter 
and two digital/analog converters. Includes 
inputs for 10 sources (including tape/DAT 
inputs), an input for analog audio tape, two 
compact-disc video inputs, and videocas- 
sette-recorder inputs. $1,199. Yamaha Elec¬ 
tronics Corp., 6660 Orangethorpe Ave., Bue¬ 
na Park, CA 90620. (800) 492-6242. Circle 31. 

DSP-3000 sound-field processor. This 
digital unit recreates the acoustics of 17 mu¬ 
sical environments such as concert halls. It 
offers screen display, a choice of three input 
sources, and oversampling digital filters. 
The processor also provides movie-theater 
modes to analyze audio/visual environ¬ 
ments. $1,899. Yamaha Electronics Corp., 
6660 Orangethorpe Ave., Buena Park, CA 
90620. (800) 492-6242. Circle 32. 

DX-5500/7500 compact-disc players. 

These two models use optical technology to 
reduce power-supply variations in critical 
circuits. The DX-5500 offers four-times over- 
sampling; Model DX-7500 increases the over- 
sampling rate to eight times. Both players 
have linear 18-bit digital filters and digital/ 
analog converters to improve sound repro¬ 
duction. $600 and $700. Onkyo USA Corp., 
200 Williams Dr., Ramsey, NJ 07446. (201) 
825-7950. Circle 33. 

KX-W302U/W202U cassette decks. 

Two dubbing decks with Dolby B and C noise 
reduction. Model KX-W302U has automatic 
reverse for its two transports and rewinds 
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automatically. The KX-202U allows one- 
touch dubbing, plus automatic bias and EQ 
adjustment. $449 and $349, respectively. Ya¬ 
maha Electronics Corp., 6660 Orangethorpe 
Ave., Buena Park, CA 90620. (800) 492-6242. 
Circle S^. 

M-30 in-wall speakers. Each has a four- 
inch woofer and a one-inch polycarbonate 
tweeter. Each speaker measures about 
9X6^X2 inches and handles 75 watts. $300 
to $400 per pair. Sonance, 32992 Calle Per- 
fecto, San Juan Capistrano, CA 92675. (714) 
661-7558. Circle 35. 

Master Tracks Jr. sequencer. Made for 
use with the Apple IIGS computer. This 
product offers 64 recording tracks and step 
editing. It also allows users to perform cut/ 
copy/paste song editing. The sequencer 
supports MIDI File format for storage. 
$149.95. Passport Designs Inc., 625 Mira- 
montes Street, Half Moon Bay, CA 94019. 
(415)726-0280. Circle 36. 

Master Tracks Pro 3.0 sequencer. This 
unit works with the Apple Macintosh, IBM 
PC, and Atari ST computers. It provides 64 
recording tracks for each sequence and sup¬ 
ports two independent MIDI outputs for 32 
channels. $395. Passport Designs Inc., 625 
Miramontes St., Half Moon Bay, CA 94019. 
(415)726-0280. Circle 37. 


NS-1 Classics speakers. A two-way sys¬ 
tem with a 6!/4-inch polypropylene-impreg¬ 
nated woofer and a cotton soft-dome tweet¬ 
er. Each speaker measures about8xl5xll 
inches. The frequency range spans 60 to 
30,000 hertz. $499 apiece. Yamaha Electron¬ 
ics Corp., 6660 Orangethorpe Ave., Buena 
Park, CA 90620. (800) 492-6242. Circle 38. 

PV Series projection TVs. These 46-inch- 
diagonal sets use a rear-projection system 
that offers 520 lines of resolution. Five mod¬ 
els offer a 160° viewing angle and incorpo¬ 
rate the Bose Acoustimass stereo sound 
system. $2,495 to $3,395. Zenith Electronics 
Corp., 1000 Milwaukee Ave., Glenview, IL 
60025. (312) 391-7000. Circle 39. 

Sensaphone 1100 monitor. Monitors AC 
power, temperature, smoke, and fire 
alarms. The system automatically sounds 
an alert, calls the owner by phone, and deliv¬ 
ers a warning message. Can be configured 
to watch for other conditions such as intru¬ 
sion, water level, and humidity. $300. Pho¬ 
netics Inc., 101 State Rd., Media, PA 19063. 
(215)565-8520. Circle 40. 

Super-VHS VCRs. Model VRE550 records 
teletext for closed-captions, as well as tele¬ 
text program listings, news stories, and 
stock quotes. It has six heads and provides 
400-line resolution. The VRE510 has four 


heads and offers high-speed searching; this 
model scans the first five seconds of each 
recorded program. $1,149 and $599. Zenith 
Electronics, 1000 Milwaukee Ave., Glen¬ 
view, IL 60025. (312) 391-7000. Circle 41. 

T-9090 Mark II tuner. An FM tuner with a 
second antenna input for cable and satellite 
reception. The unit automatically monitors 
signal reception and includes a 20-station 
memory. A multiple-function display shows 
the scan threshold and station. $750. Onkyo 
USA Corp., 200 Williams Dr., Ramsey, NJ 
07446. (201) 825-7950. Circle 42. 

VC100/VC50 volume controls. Stereo 
controls made for installation in standard 
light-switch wallplates. The VC100 runs at 
100 watts; the VC50, at 50 watts. $65 to $75 
and $50 to $65, respectively. Sonance, 32992 
Calle Perfecto, San Juan Capistrano, CA 
92675. (714) 661-7558. Circle 43. 

YM-300S monitor/receiver. Has a 30- 

inch square tube and a quartz synthesized 
tuner. Provides 560 lines of horizontal reso¬ 
lution; skips inactive channels. A quickview 
feature switches between channels. Ac¬ 
cepts on-screen programming; includes 24- 
hour timer. Parents can lock channels and 
use a password to reenter. $1,999. Yamaha 
Electronics, 6660 Orangethorpe Ave., Bue¬ 
na Park, CA 90620. (800) 492-6242. Circle 44- 


MILLIONS 01 
ASERIOUS 

: AMERICANS SUFFER FROM 
HEALTH PROBLEM. DENIAL. 



Time to face the fact that being overweight increases your risk of heart attack and to begin a program of 
healthy diet and exercise. After all, it’s easier to treat a case of denial now than a heart attack later. 

^American Heart Association were fighting for vour life 

This space provided as a public service. 










PERSONAL TECHNOLOGY 


Digital Tanning; Computer Lips 



Computerized 
tan control 


P LANNING AHEAD for 
an escape to Florida? 
Watch for the early spring 
release of the Sunsor ultravi¬ 
olet meter for safer tanning. 

Because some ultraviolet 
rays are stronger than oth¬ 
ers, the Sunsor measures the 
sun’s intensity to warn sun- 
bathers about the amount of 
possible skin damage. The 
meter, a calculator-sized box 
with a liquid-crystal display, 
electronically measures ul¬ 
traviolet-ray strength on a 
scale from 1 to 120. This 
scale is based on the amount 
of radiation it takes to cause 
a fair-skinned person to start 
to turn red after 20 minutes 
of exposure. 

The meter is designed to 
measure the damage the sun 
can inflict on average, unpro¬ 
tected, untanned Caucasian 
skin. To get the most benefit 
from the meter, its maker, 
Sunsor Inc., suggests that 
people see a dermatologist or 
physician to determine their 
skin sensitivity. 

The device is currently be¬ 
ing tested for possible use by 
the National Weather Asso¬ 
ciation in 24 cities. Sunsor 
Inc. hopes to eventually have 
Sunsor readings broadcast 
on the radio as commonly as 
the temperature reading on 
a weather broadcast. 

The $20 device will be 
available at lotion counters 
in drug stores and other con¬ 
venience stores. For more in¬ 
formation, contact Sunsor 
Inc. The company is located 
at 2040 Avenue of the Stars, 



An alarm for 
computers 

I MAGINE WALKING into 
your office and finding 
your computer gone, along 
with information gathered 
for a special project over the 
past month. A scary 
thought. 

Current methods of dis¬ 
couraging computer theft 
such as locks, keys, chains, 
or advanced adhesives can 
be easily defeated with a ca¬ 
ble cutter or a hammer. A 
company called Alarmcard 
offers an alternative—a 
half-size board that plugs 
into an IBM PC/XT/AT, PS/2 
Models 25 and 30, and com¬ 
patible personal computers. 
If the computer is moved or 
unplugged, a motion sensor 
attached to the board acti¬ 
vates an alarm similar to 
that of a smoke detector. The 
alarm is loud, piercing, and 
sure to draw attention. 

Software included with 
the Alarmcard board lets a 
person pick a password and 
arm or disarm the alarm 
through the keyboard. The 
alarm runs off a nine-volt 
battery that’s good for about 
a year and a half and will 
sound the alarm for 30 
hours. Like a smoke alarm, 
the board chirps when its 
battery begins to run down. 
The product also includes 
self-diagnostics, an on-1 
screen battery check, and an 1 
alarm test. | 

Alarmcard is located at | 
14700 N.E. Eighth Street, S 
Bellevue, WA 98007. Tele-1 
phone (206) 747-0824. | 

—Kenan Woods 1 




Watch those hazardous rays. 

Fourth Floor, Century City, 
CA 90067. The telephone 
number is (213) 277-4331. 

—Elizabeth Aaron 


Talking 
computer 
reads files 


read and check patient infor¬ 
mation. For disabled people, 
the program can act as a 
voice for professional and lei¬ 
sure reading. 

Monologue is a memory- 
resident program that 
speaks in either a male or a 
female voice at a choice of 
nine volume levels. The prod¬ 
uct also includes a digital-to- 
analog converter built into a 
2 x 2-inch box that plugs into 
the serial port of a personal 
computer. A set of ear¬ 
phones ensures that col¬ 
leagues working nearby 
won’t be disturbed by the 
computerized voice. 

The $189.95 package 
works with IBM-compatible 
personal computers that op¬ 
erate under MS-DOS Version 
2.1 or later versions. The pro¬ 
gram requires that the com¬ 
puter have at least 256 kilo¬ 
bytes of random-access 
memory. 

The Monologue program 
is made by Dariana Inc., 
which is located at 3049 East 
Ocean, Building A, Long 
Beach, CA 90803. The compa¬ 
ny’s telephone number is 
(213)434-5935. 

—Jennifer Christensen 


A NEW SOFTWARE pro¬ 
gram gives personal 
computers a speaking voice. 

The Monologue voice synthe¬ 
sizer acts as a low-cost proof¬ 
reader for word-processing 
and spreadsheet programs. 

The program also 
accommodates elec¬ 
tronic mail. 

For businesses 
such as publishing, 
law, and account¬ 
ing, the synthesizer 
can assist with 
proofreading by 
reading aloud docu¬ 
ments stored as 
computer files so 
that a writer or edi¬ 
tor can listen for ac¬ 
curacy. Doctors 
could use the Mono¬ 
logue program to Computers get a synthesized voice. 
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Why North Carolina 
Businesses Expanded In... 
North Carolina. 


Pmrli irfn/rftr <<There ^ a lot of things 

± certainly contribute to 

North Carolina being an excellent place to conduct 
business. There’s the tremendous work ethic to con¬ 
sider and the community college training program is 
another. But what has been most important to us, at 
our first plant and the two we’ve opened since then, is 
the productivity. There’s just a certain chemistry here 
in North Carolina and it all boils down to exceptional 
productivity.” Ben Eisenberger, President, Walter Kidde, 
Division of Kidde, Inc. 

Gommitment:S^,^No rt h 

Carolina has been the perfect place to expand. There’s 
just an excellent attitude toward business. \ou find it 
on the local and state government level, you find it from 
your corporate neighbors and especially from the work 
force. Everyone we’ve dealt with has just been so will¬ 
ing, so commited to helping us grow.” Paul Fulton, 
President, Sara Lee Corporation 

irp£>Q* “When you’re the tree growing 
company and more, you need 
good soil, good water, good climate, good people and 
good government. In North Carolina we have it all. In 
just 30 years our company has grown from a single 
plant site in Plymouth, to a full line of products and 
services throughout the state. Without the natural and 
human resources here in North Carolina, our growth 
would not have been possible.”/. Carl Jessup, Jr., 
Vice-President, The Weyerhaeuser Company 

These are just a few of the companies who have 
found North Carolina to be the ideal climate for busi¬ 
ness. Ideal for manufacturing. Ideal for distribution. 
Ideal for servicing. An ideal climate for not only busi¬ 
ness but for people as well. So, if you’re thinking about 
expanding, let us show you some more reasons to 
expand in North Carolina. Just contact Robert G. 
Brinkley, Assistant Director-Business/Industry 
Development Division, North Carolina Department 
of Commerce, 430 North Salisbury Street, Raleigh, 
NC 27611, phone (919)7334151. 



NoKm Carolina 

The Better Business Climate 


if CNk. 


















TO MAKE YOUR 
WHUIGMORE 
RnTETING, STOP 
USING DULL 
CHARACTERS. 


tt TI 24-wire print quality. 9-wire price. I . , c 

Ho. Hum. K 1 or 170 in draft 

Yawn. That’s § mode. Dresses 

how people mm*"** •*" up memos, let- 

react when your writing fails to keep them ters, etc., with up to 128 type variations. And, 

glued to the page. But you’ll get readers’ atten- like all our Pinwriters, it works with more soft- 

tion and keep it, when you write with appeal- ware packages than any other 24-wire printer, 

ing, fully-developed characters. Like the ones For more information about the entire 
created by our Pinwriter® P2200 printer. Pinwriter Family, call 1-800-343-4418. And dis- 

The P2200’s 24-wire print head produces cover what a little character development can do 
crisp, fully-formed characters for a 9-wire for your writing, 

price. Which means you get print quality that 
people will stop and read. At a price that 
won’t stop you. 

Of course, stand-out print quality is just 
one reason the P2200 is so outstanding. 

It sprints through 55 letter quality CPS 

C*C 



NEC PRINTERS. THEY ONLY STOP 
WHEN YOU WANT THEM TO. 


NEC 


NEC Information Systems, Dept. 1610,1414 Massachusetts Ave., Boxborough, MA 01719. 








